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I 

United States Couri of Appeals for the 
District of Columbia 

i 

i 

I 

a In the District Court of the United States 

for the District of Columbia | 

In Equity No. 56917 

Minnesota Mining and Manufactubing Company, 
a corporation, Plaintiff, | 

vs. I 

i 

Conway P. Coe, Commissioner of Patents, Defendant, 

i 

United States of Amekica, | 

District of Columbia, ss: \ 

BE IT EEMEMBERED, That in the District Cjourt of the 
United States for the District of Columbia, at the 
City of Washington, in said District, ^t the times 
hereinafter mentioned, the following papers were 
filed and proceedings had, in the ab^ve-entitled 
cause, to wit:— I 

1 Bill of Complaint to Compel Issuance of Patent 

FUed March 19 1934 

In the Supreme Court of the District of Columbia 

In Equity 56917 | 

I 

Minnesota Mining and Manufactubing Company, 

Plaintiff, \ 

vs. I 

i 

Conway P. Coe, Commissioner of Patents, Defendant, 

1 

To the Supreme Court of the District of Colufnbia: 

The plaintiff states as follows:— I 

1. The plaintiff, the Minnesota Mining and l^anufactur- 
ing Company, is a corporation duly organized under the 
laws of the State of Delaware and having its principal office 
and place of business at St. Paul, in the countyj of Ramsey 
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and state of Minnesota, and brings this, its suit, in its own 
right. 

2. Defendant, Conway P. Coe, is a citizen of the United 
States, is Commissioner of Patents of the United States 
and officially a resident of the District of Columbia and is 
sued in his official capacity as Commissioner of Patents of 
the United States. 

3. The jurisdiction of this court depends upon the stat¬ 
utes of the United States relating to the grant and issu¬ 
ance of Letters Patent of the United States, and particu¬ 
larly upon that certain section thereof known as Section 
4915 of the Eevised Statutes of the United States, as 
amended by Act of Congress approved March 2,1927. 

4. Heretofore, and prior to the 13th day of March 1926, 
Francis G. Okie, then a citizen of the United States, was, 
within the meaning of the statutes of the United States then 
in force, the first, original and sole inventor of certain new 
and useful improvements in Abrasive Article and Method 

of making the same not known or used by others in 
2 this country before his invention or discovery there¬ 
of, and not patented or described in any printed pub¬ 
lication in this or any foreign country before his invention 
or discovery thereof, or more than two years prior to his 
hereinafter mentioned application for Letters Patent of 
the United States and not in public use or on sale in the 
United States for more than two years prior to the date 
of his said application for said Letters Patent, and which 
had not been abandoned; and for which no application for 
any foreign patent was filed by him or his representatives 
or assigns more than twelve months prior to the filing of 
his application for Letters Patent of the United States as 
hereinafter mentioned. 

5. That on the 13th day of March, 1926, the said Francis 
G. Okie being then, as aforesaid, the first, original and sole 
inventor of said improvements in Abrasive Article and 
Method of Making the Same, made application in writing to 
the Commissioner of Patents of the United States for the 
grant of Letters Patent for said invention, and duly filed 
on said day an application for Letters Patent of the United 
States, Serial No. 94,593, disclosing, describing and claim¬ 
ing said invention in accordance with the then existing laws 
of the United States all as will fully appear by said appli- 
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! 

cation Serial No. 94,593, on file in the United States Patent 
Office. 

6. That thereafter, and in accordance with tile Rules of 
the Patent Office in such cases provided, the ssj-id applica¬ 
tion was issued to Letters Patent No. 1,759,168, Ion May 20, 
1930, and included the following claims: 

1. The process of manufacturing a stable Nvaterproof 
abrasive article in the nature of sandpaper cjr the like, 
which includes incorporating a grit of comminuted abrasive 
particles in a waterproof adhesive material, applying such 
incorporated grit and adhesive material to and | permitting 
same to penetrate the sheet for maintaining the bonding 
effect throughout the effective abrading life of | the article 
when used in a water abrading operation, and coinpensating 
for such penetration of the sheet by simultaneously applying 
another coat to the back of the article as ^n auxiliary 
3 waterproofing and bonding agent. 

2. The process of making a stable waterproof abra¬ 
sive article in the nature of sandpaper or the like, which in¬ 
cludes employing a sheet of fabric which has been treated 
to prevent disintegration in a water abrading! operation, 
incorporating a grit of comminuted abrasive particles in a 
waterproof adhesive material, applying such ificorporated 
grit and adhesive material to said sheet for | connection 
thereto to maintain the bonding effect throughoiit the effec¬ 
tive abrading life of the abrasive article when employed in 
a water abrading operation, and subjecting th^ article to 
heat after one of said steps. | 

3. The process of making a stable waterproof abrasive 

article in the nature of sandpaper or the like| which in¬ 
cludes employing a sheet of fabric which has b^en treated 
to prevent disintegration in a water abrading! operation, 
incorporating a grit of comminuted abrasive pairticles in a 
waterproof adhesive material, applying such incorporated 
grit and adhesive material to said sheet for! connection 
thereto to maintain the bonding effect throughout the effec¬ 
tive abrading life of the abrasive article when ejmployed in 
a water abrading operation, and subjecting the article to 
heat after each of said steps. | 

4. The process of manufacturing a stable waterproof 
abrasive article in the nature of sandpaper or the; like, which 
includes incorporating a grit of comminuted abirasive par- 
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tides in a waterproof adhesive material, applying such in¬ 
corporated grit and adhesive to material to a sheet for con¬ 
nection thereto to maintain the bonding effect throughout 
the effective abrasive life of the article when employed in a 
water abrading operation, and applying heat to the article. 

5. The process of making a stable waterproof abrasive 
article in the nature of sandpaper or the like, which in¬ 
cludes incorporating a grit of comminuted abrasive par¬ 
ticles in a waterproof stable adhesive material, applying 
such grit and adhesive material to the front surface of a 
sheet, allowing the adhesive to penetrate the sheet to main¬ 
tain the bonding effect throughout the effective abrading 
life of the article when used in a water abrading operation, 
and compensating for such penetration of the sheet by the 
adhesive by applying an auxiliary waterproofing and bond¬ 
ing coat to the back surface of the article, and applying 
heat to the article after one of said steps. 

6. The process of making a stable waterproof abrasive 
article in the nature of sandpaper or the like, which in¬ 
cludes incorporating a grit of comminuted abrasive par¬ 
ticles in a waterproof stable adhesive material, applying 
such grit and adhesive material to a sheet, allowing the 
adhesive material to penetrate the sheet to maintain the 
bonding effect throughout the effective abrading life of the 
article when used in a water abrading operation, and com¬ 
pensating for such penetration of the sheet by the adhesive 
by applying another coat upon the incorporated grit and 
adhesive as an auxiliary bonding and waterproofing agent, 
and applying heat to the article after each of said steps. 

7. The process of making a stable waterproof abrasive 
article in the nature of sandpaper or the like, which in¬ 
cludes incorporating a grit of comminuted abrasive par¬ 
ticles in a waterproof stable adhesive material, applying 

such grit and adhesive material to a sheet, allowing 
4 the adhesive material to penetrate the sheet to main¬ 
tain the bonding effect throughout the effective 
abrading life of the article when used in a water abrading 
operation, compensating for such penetration, of the sheet 
by the adhesive by applying another coat upon the incor¬ 
porated grit and adhesive as an auxiliary bonding and 
waterproofing agent, and applying a third coat to the back 
of the sheet, and applying heat to the article after one of 
said steps. 
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8. The process of manufacturing a stable 


waterproof 


abrasive article in the nature of sandpaper or the like, 


which includes incorporating a grit of comminuted abrasive 
particles in a waterproof adhesive material, applying such 
incorporated grit and adhesive material to and permitting 
same to pentrate the sheet for maintaining ihe bonding 
eifect throughout the effective abrading life of the article 
when used in a water abrading operation, anA compensa¬ 
ting for such penetration of the sheet by simultaneously ap¬ 
plying another coat to the back of the article as an auxiliary 
waterproofing and bonding agent, and applying heat to the 
article after each of each steps. 

9. The new article of manufacture in the nature of a 


stable waterproof sandpaper which includes a suitable 
backing, a layer of a flexible adhesive material applied to 
said backing and having incorporated thereiii beforehand 
and encompassed thereby a grit or layer of abrasive mate¬ 
rial, the adhesive being of a nature to penetrate the back¬ 
ing to an extent short of leaving said grit entiifely exposed, 
and said adhesive being of a nature to maintain the bond¬ 
ing effect throughout the effective abrading life of the abra¬ 
sive article when employed in a water abrading operation. 

10. The new article of manufacture in the | nature of a 
stable waterproof sandpaper which included a suitable 
backing, a layer of a flexible adhesive material applied to 
said backing and having incorporated thereih beforehand 
and encompassed thereby a grit or layer of abrasive mate¬ 
rial, the adhesive being of a nature to penetrate the back¬ 
ing to an extent short of leaving said grit entirely exposed, 
and said adhesive being of a nature to maintain the bond¬ 
ing effect throughout the effective abrading life of the abra¬ 
sive article when employed in a water abrading operation, 
an auxiliary bonding coat applied over the coht containing 
the abrasive for compensating for such penetration of the 
backing thereby. 

11. The process of manufacturing a stable waterproof 
abrasive article in the nature of sandpaper! or the like, 
which includes the employment of a flexible sieet, incorpo¬ 
rating a grit of comminuted abrasive particles in a water¬ 
proof flexible adhesive material, applying suchi incorporated 
grit and adhesive material simultaneously td and permit¬ 
ting the adhesive to penetrate the sheet for maintaining the 
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bonding effect throughout the effective abrading life of the 
article when used in a water abrading operation, and com¬ 
pensating for such penetration of the sheet by applying 
another flexible coat as an auxiliary bonding and water¬ 
proofing agent. 

7. That subsequent to the issuance of said Letters Pat¬ 
ent 1759,168, on May 20, 1930, and before November 1st, 

1930, the said Francis G. Okie, being then the original 

5 and sole inventor of improvements set forth and 
claimed in the aforementioned Letters Patent sur¬ 
rendered the same, believing and alleging that the specifi¬ 
cation thereof is defective and insufficient and that such de¬ 
fects and insufficiencies consisted particularly in the failure 
of the specification to set forth and distinctly claim the in¬ 
vention, in that the specification and claims contain certain 
unnecessary verbal limitations, and in that the specification 
contains no claims whatever directed to certain novel sub¬ 
ject matter as by the original or a duly certified copy there¬ 
of in court to be produced will more fully appear. 

8. That thereafter on or about November 1st, 1930, the 
said Francis G. Okie duly made application in writing to 
the Commissioner of Patents for the reissue of Letters Pat¬ 
ent 1759,168, dated May 20, 1930, alleging that said Letters 
Patent were inoperative or invalid by reason of a defective 
or insufficient specification, or by reason of the said Francis 
G. Okie claiming as his own invention or discovery more 
than he had a right to claim as new and that such error 
arose through inadvertence, accident or mistake and with¬ 
out any fraudulent or deceptive intention; and surrendered 
said Letters Patent and paid the fee as required by law and 
in all other respects duly complied with the requirements 
of the Statutes of the United States in such cases made and 
provided; all as will fully appear by said application Serial 
No. 492,863, on file in the United States Patent Office, or by 
a duly authenticated copy of said application as filed, ready 
here in court to be produced. 

9. That thereafter, and in accordance with the rules of 
the Patent Office in such cases provided, the said applica¬ 
tion was amended to include the following claims: 

2. The process of making a stable waterproof 

6 abrasive article in the nature of sandpaper or the 
like, which includes employing a sheet of fabric which 
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has been treated to prevent disintegration in a wiater abrad- 
ing operation, incorporating a grit of comminuted abrasive 
particles in a waterproof adhesive material, applying such 
incorporated grit and adhesive material to sai^ sheet for 
connection thereto to maintain the bonding effectj throughout 
the etfective abrading life of the abrasive article when em¬ 
ployed in a water abrading operation, and sul|)jecting the 
article to heat after one of said steps. I 

3. The process of making a stable waterpropf abrasive 
article in the nature of sandpaper or the like, which includes 
employing a sheet of fabric which has been treated to pre¬ 
vent disintegration in a water abrading operation, incor¬ 
porating a grit of comminuted abrasive particle^ in a water¬ 
proof adhesive material, applying such incorporated grit 
and adhesive material to said sheet for connection thereto 
to maintain the bonding etfect throughout the effective 
abrading life of the abrasive article when employed in a 
water abrading operation, and subjecting the speet with its 
coating to heat after each of said steps. 

4. The process of manufacturing a stable | waterproof 

abrasive article in the nature of sandpaper or the like, 
which includes incorporating a grit of commiputed abra¬ 
sive particles in a waterproof adhesive material, applying 
such incorporated grit and adhesive material! to a sheet 
for connection thereto to maintain the bohding effect 
throughout the effective abrasive life of the prticle when 
employed in a water abrading operation, and applying heat 
to the article. | 

5. The process of making a stable waterproof abrasive 

article in the nature of sandpaper or the like, wliich includes 
incorporating a grit of comminuted abrasive particles in a 
waterproof stable adhesive material, applying spch grit and 
adhesive material to the front surface of a sheet, allowing 
the adhesive to penetrate the sheet to maintain |the bonding 
effect throughout the effective abrading life of the article 
when used in a water abrading operation, and compensating 
for such penetration of the sheet by the adhesive by apply¬ 
ing an auxiliary waterproofing and bonding jcoat to the 
back surface of the article, and applying heat tb the article 
after one of said steps. | 

6. The process of making a stable waterprcjof abrasive 
article in the nature of sandpaper or the like, which in- 
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eludes incorporating a grit of comminuted abrasive par¬ 
ticles in a waterproof stable adhesive material, applying 
such grit and adhesive material to a sheet, allowing the 
adhesive material to penetrate the sheet to maintain the 
bonding etfeet throughout the effective abrading life of the 
article when used in a water abrading operation, and com¬ 
pensating for such penetration of the sheet by the adhesive 
by applying another coat upon the incorporated grit and 
adhesive as an auxiliary bonding and waterproofing agent, 
and applying heat to the article after each of said steps. 

7.' The process of making a stable waterproof abra- 
7 sive article in the nature of sandpaper or the like, 
which includes incorporating a grit of comminuted 
abrasive particles in a waterproof stable adhesive material, 
applying such grit and adhesive material to a sheet, allow¬ 
ing the adhesive material to penetrate the sheet to maintain 
the bonding effect throughout the effective abrading life of 
the article when used in a water abrading operation, com¬ 
pensating for such penetration of the sheet by the adhesive 
by applying another coat upon the incorporated grit and 
adhesive as an auxiliary bonding and waterproofing agent, 
and applying a third coat to the back of the sheet, and apply¬ 
ing heat to the article after one of said steps. 

8. The process of manufacturing a stable waterproof 
abrasive article in the nature of sandpaper or the like, which 
includes incorporating a grit of comminuted abrasive par¬ 
ticles in a waterproof adhesive material, applying such in¬ 
corporated grit and adhesive material to and permitting 
same to penetrate the sheet, for maintaining the bonding 
effect throughout the effective abrading life of the article 
when used in a water abrading operation, and compensating 
for such penetration of the sheet by simultaneously apply¬ 
ing another coat to the back of the article as an auxiliary 
waterproofing and bonding agent, and applying heat to 
the sheet with its coating after each of said steps. 

9. The new article of manufacture in the nature of a 
stable waterproof sandpaper which includes a suitable back¬ 
ing, a layer of a flexible adhesive material applied to said 
backing and having incorporated therein beforehand and 
encompassed thereby a grit or layer of abrasive material, 
the adhesive being of a nature to penetrate the backing to 
an extent short of leaving said grit entirely exposed, and 
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said adhesive being of a nature to maintain the bonding ef¬ 
fect throughout the effective abrading life of t]|ie abrasive 
article when employed in a water abrading operation. 

10. The new article of manufacture in the if^ture of a 
stable waterproof sandpaper which includes a suitable 
backing, a layer of a flexible adhesive material applied to 
said backing and having incorporated therein beforehand 
and encompassed thereby a grit or layer of abrasive ma¬ 
terial, the adhesive being of a nature to penetra|:e the back¬ 
ing to an extent short of leaving said grit entirely exposed, 
and said adhesive being of a nature to maintaip the bond¬ 
ing effect throughout the effective abrading life of the abra¬ 
sive article when employed in a water abrading operation, 
an auxiliary bonding coat applied over the coat containing 
the abrasive for compensating for such penetration of the 
backing thereby. 

11. The process of manufacturing a stable I waterproof 
abrasive article in the nature of sandpaper hr the like, 
which includes the employment of a flexible sheet, incor¬ 
porating a grit of comminuted abrasive particle^ in a water¬ 
proof flexible adhesive material, applying sucb incorpor¬ 
ated grit and adhesive material simultaneously!to and per¬ 
mitting the adhesive to penetrate the sheet for maintaining 
the bonding effect throughout the effective abrading life of 
the article when used in a water abrading operation, and 

compensating for such penetration of the sheet by 
8 applying another flexible coat as an auxiliary bond¬ 
ing and waterproofing agent. I 

13. The new article of manufacture in the nathre of sand¬ 
paper comprising a flexible carrier, a layer of abrasive 
particles secured thereto by a binder and a resinous coat¬ 
ing fused or melted in situ upon said carrier, to increase the 
intimacy of engagement of said adhesive with ihe grit and 
carrier to produce a flexible sandpaper. | 

18. Process of manufacturing a stable waterproof abra¬ 
sive article in the nature of sandpaper or the like which 
includes the continuously carried out steps of applying an 
adhesive and a ^it of comminuted abrasive particles to a 
sheet for connection thereto, applying heat to; the article 
for causing the adhesive to bond the grit to the sheet, and 
cooling the sheet to produce setting of the aidhesive for 
maintaining the bonding effect throughout the effective 
abrasive life of the article. I 
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21. The process of manufacturing a stable waterproof 
article in the nature of sandpaper or the like, which in¬ 
cludes the steps of applying an adhesive and a grit of com¬ 
minuted abrasive particles to a continuously moving sheet 
for connection thereto, uniting such mixtures to the sheet 
by the application of lieat, and then cooling, and during the 
setting process applying another coating to the back of the 
article as auxiliary waterproofing and bonding agent. 

23. The process of manufacturing a stable waterproof 
article ini the nature of sandpaper or the like which includes 
the continuously executed steps of mixing a grit of com¬ 
minuted abrasive particles and a waterproof adhesive ma¬ 
terial, applying such mixed grit and adhesive material to 
a sheet, and then fusing and solidifying the mixture in 
situ in a flexible state. 

26. The process of manufacturing a stable waterproof 
article in the nature of sandpaper or the like which includes 
the continuously executed steps of mixing a grit of com¬ 
minuted abrasive particles and a waterproof adhesive ma¬ 
terial, applying such mixed grit and adhesive material to a 
sheet, and uniting such mixture to the sheet and by fusing 
and subsequently solidifying such mixture in a flexible 
state by heat. 

32. The process of manufacturing a stable waterproof 
article in the nature of sandpaper or the like which in¬ 
cludes the steps of mixing a grit of comminuted abrasive 
particles and a waterproof adhesive material, applying such 
mixed grit and adhesive material to a sheet, and melting 
the adhesive of the mixture in situ, to cause the adhesive 
to more intimately engage the sheet and compensating for 
the penetration of the sheet by the adhesive by applying 
another coating upon the mixture of the grit and adhesive 
as an auxiliary bonding and waterproofing agent, and ap¬ 
plying a third coating to the back of the sheet, and applying 
heat to the article after one of said steps. 

37. The process of making an abrasive article 
9 which includes the continuous steps of advancing a 
flexible backing element and depositing an incor¬ 
porated mixture of adhesive material and a grit onto said 
backing, and then applying heat to said article to render 
the adhesive material fluid to increase its affinity for the 
backing and grit and enhance the union between the backing 
and grit. 
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38. The process of making an abrasive article which in¬ 
cludes the continuous steps of advancing a flexible backing 
element and depositing an incorporated mixiure of ad¬ 
hesive material and a grit onto said backing, then apply¬ 
ing heat to said article to render the adhesiVe material 
fluid to increase its affinity for the backing alid grit and 
enhance the union between the backing and grit, and then 
subjecting the article to cooling temperatures I for hasten¬ 
ing the setting of said adhesive. | 

41. The process of making an abrasive article which in¬ 

cludes the continuous steps of advancing a flexible backing 
element and depositing an incorporated mixture |of adhesive 
material and a grit on to said backing, then ap^plying heat 
to said article to render the adhesive fluid and increase 
its affinity for the backing and grit and enhanc^e the union 
of the backing and grit, then subjecting the article to cool¬ 
ing temperatures for hastening the setting of said adhesive 
and harden the same, then applying a sizing coat |to the back¬ 
ing and coating thus formed. j 

42. The new article of manufacture in the nature of sand¬ 

paper comprising a flexible carrier of collulosic material, 
a resinous binder for securing said abrasive to $aid carrier 
and a coating of resinous material fused or melted on the 
carrier in situ, said binder and coating when solidified be¬ 
ing flexible with said carrier and adapted to I retain said 
abrasive thereto substantially throughout the effective 
abrading life of the article. | 

10. Plaintiff, said Minnesota Mining and Manufacturing 
Company is the sole owner of the entire right, tjitle and in¬ 
terest in and to said improvement or inventidn and said 
application for reissue of Letters Patent of |the United 
States, Serial No. 492,863, by virtue of an assignment in 
writing to plaintiff, duly recorded in the UnUed States 
Patent Office as by the original or a duly authenticated copy 
of which said assignment profert is made and is! ready here 
in court to be produced as will more fully and ut large ap¬ 
pear. 

11. Thereafter such proceedings were had uppn said ap¬ 
plication Serial No. 492,863 that on August 5,1932 the 

10 said claims set out in paragraph 9 above #ere finally 
rejected by the Primary Examiner of the Patent 
Office in charge thereof. Thereafter, and within the time al- 

i 

j 

I 
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lowed by law for the purpose, plaintiff appealed from said 
decision of the Primary Examiner to the Board of Ap¬ 
peals of the Patent Office, and thereafter on September 
20,1933, the Board of Appeals rendered its decision whereby 
it affirmed the decision of the Primary Examiner and re¬ 
fused to allow the said claims. No appeal has been taken 
from the decision of the Board of Appeals to the Court of 
Customs and Patent Appeals and there are no adverse or 
opposing parties to this suit. 

12. Plaintiff is willing and hereby offers to pay all ex¬ 
penses of this suit as, if and when ascertained by this 
Honorable Court, and any and all lawful fees and charges 
arising from or incidental to said application and the issu¬ 
ance of Keissue Letters Patent thereof. 

13. The defendant, Conway P. Coe, Commissioner of 
Patents of the United States, has refused and still refuses 
to grant Reissue Letters Patent of the United States to 
the plaintiff Minnesota Mining and Manufacturing Com¬ 
pany, on said application Serial Number 492,863, assigned 
to plaintiff by said Francis G. Okie, for the improvements 
or invention set out in the claims recited in paragraph 9 
hereof, though plaintiff, Minnesota Mining and Manufac¬ 
turing Company is lawfully entitled thereto and is the 
sole owner of the entire right, title and interest in and to 
said invention as hereinbefore alleged. 

WHEREFORE, plaintiff prays that a copy of this bill 
of complaint be served on said defendant, Conway P. Coe, 
Commissioner of Patents, together with a writ of subpoena 
ad respondendum issued out of and under the seal of this 
Honorable Court requiring him to appear and make answer 
to this bill of complaint, to perform and abide by 
11 such order and decree herein as to this Court shall 
seem meet. 

Plaintiff further prays for a decree of this Court adjudg¬ 
ing that plaintiff’s assignor, Francis G. Okie, is the original, 
first and sole inventor of the invention set forth in the 
claims hereinbefore quoted in paragraph 9 above, and that 
plaintiff is entitled according to law to Letters Patent there¬ 
for. 


H H BENJAMIN 


Solicitor for Plaintiff, 
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Of Counsel: I 

PAUL CARPENTEE, I 

160 No. La Salle St., | 

Chicago, HI. I 

B. J. McCANN, I 

160 No. La Salle Street, 

Chicago, Ill. I 

J. T. BASSECHES, | 

521 Fifth Avenue, I 

New York, N. Y. I 

H. H. BENJAMIN, | 

1416 F Street, Northwest, | 

Washington, D. C. | 

State of New York, | 

County of New York, ss: \ 

Jacob T. Basseches, being duly sworn, deposes and says 
that he is of counsel for the plaintiff in the foregoing bill 
of complaint and that he has read the said bill of complaint 
and believes the facts stated therein to be true. 

JACOB T BASS]$CHES 

I 

Subscribed and sworn to before me this l^th day of 
March, 1934. ' 

MARION GOODMAN 

(Seal) Notary Public, Kings County 

Clerk’s No. 489, | Reg. No. 
5184 N. Y. Clerk ts No. 197, 
Reg. No. 5G108 | 

Commission Expires March 30, 1935 I 

I 

12 Answer to the Bill of Complaint, \ 

Filed April 5 1934 ! 

* * * * * * * *:« 

! 

To the Honorable I 

The Judges of the Supreme Court of the District of 
Columbia. | 

Conway P. Coe, Commissioner of Patents, | defendant 
herein, in answer to the Bill of Complaint alleges on in¬ 
formation and belief as follows: 

I. He admits the allegations of plaintiff’s oiiganization 

and principal place of business. I 



14 MINNESOTA MINING AND MFG. CO. VS. CONWAY P. COE. 

2. He admits the allegations of citizenship and residence 
of defendant. 

3. He admits the allegations of jurisdiction under Section 
4915 R. S.; 35 IT. S. C. A. 63, as amended. 

4. He admits the allegations of invention and the non¬ 
existence of statutory bars but only so far as they apply 
to patentable subject-matter and as limited by the prior 
patents cited in this Answer. 

5. He admits that Francis G. Okie, on the 13th day of 
March, 1926, filed an application for letters patent to which 
Serial No. 94,593 was given. 

6. He admits that patent No. 1,759,168 was issued on 
that application No. 94,593, on May 20, 1930, and that the 
said patent contains the claims recited in paragraph 6. 

7. He admits that Francis G. Okie alleged that the speci¬ 
fication of that patent was defective and insufficient and 
offered to surrender the letters patent. 

8. He admits that Francis G. Okie, on November 1, 1930, 
made application for reissue of letters patent No. 1,759,- 
168; that Serial No. 492,863 was given to this application 
for reissue. 

9. He admits that the claims recited in paragraph 9 are 
included in reissue application No. 492,863. Defendant 
denies that plaintiff is entitled to an allowance of these 

claims as they are held to be unpatentable over the 
13 following prior patents: 


Crupi, 

1,468,960, 

Sept. 25, 1923, 

Okie, 

1,565,028, 

Dec. 8, 1925, 

Martin, 

1,567,071, 

Dec. 29, 1925, 

Okie, 

1,581,657, 

April 20, 1926, 

Carlton, 

1,736,964, 

Nov. 26, 1929, 

Martin, Reissue, 

17,740, 

July 22, 1930, 

Carlton, 

1,775,631, 

Sept. 16, 1930. 


Profert of copies of these patents is hereby made. 

10. He admits the allegations of assignment. 

11. He admits that after due proceedings the claims set 
out in paragraph 9 were finally rejected by the primary ex¬ 
aminer; that appeal was taken to the Board of Appeals 
from the decision of the primary examiner, which Board of 
Appeals in an opinion rendered September 20, 1933, af¬ 
firmed the decision of the primary examiner. He admits 
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that no appeal has been taken to the United States Court 
of Customs and Patent Appeals in this case ahd there are 
no adverse or opposing parties within the termp of Section 
4915 R. S. I 

12. He admits that Section 4915 R. S. requires that all 
expenses of the suit shall be paid by plaintiff. 

13. He admits that the Commissioner of Patents has 
refused and still refuses to grant reissue letters patent for 
the subject-matter of the claims recited in paragraph 9. 
Defendant denies that plaintiff is entitled to an Allowance of 
these claims as more fully appears from the statement of the 
examiner and the decision of the Board of Appeals, copies 
of which will be presented at the trial of the case. 

FURTHER ANSWERING defendant denies each and 
every allegation of the Bill of Complaint not herein specifi¬ 
cally and sufficiently denied or admitted, and prays that 
plaintiff’s Bill of Complaint be dismissed. | 
WHEREFORE defendant having fully answered the 
Bill of Complaint denies that plaintiff is entitled to the 
relief demanded or any part thereof and prays that 
14 the Bill be dismissed with all costs of the| proceedings 
against the plaintiff as provided in Section 4915 R. S. 

CONWAY P. C(t)E 
Commissioner of Patent^, Defendant, 

T. A. HOSTETLER, 

Solicitor of the U. S* Patent Office, 

Attorney for Defendant, 

District of Columbia, | 

City of Washington, ss: | 

I, Conway P. Coe, Commissioner of Patents, depose and 
say that I have read the above answer by me subscribed and 
know the contents thereof, and that the statenients of facts 
therein made as upon personal knowledge a^e true, and 
those made upon information and belief I believe to be true. 

CONWAY P. OOE 
Commissioned of Patents, 

j 

Subscribed and sworn to before me this 4th day of April, 
1934. 

ALBERT W. KAISER 
(Seal) Notary Publi^, D, C, 

My commission expires March 21, 1938. i 


16 MINNESOTA MINING AND MFG. CO. VS. CONWAY P. COE. 


Order For Commission to Take Depositions 
Filed May 13 1936 

#!• * # # * * * # 

Upon consideration of the motion by the plaintiff, filed 
herein the 12th day of May, 1936, which motion has been 
consented' to by the solicitor for the defendant, it is this 
13th day of May, 1936, 

15 ORDEEED, ADJUDGED and DECREED that a 
commission issue to Frank J. Gould, 713 New York 
Building, St. Paul, Minnesota, a notary public in and for the 
County of Ramsey and State of Minnesota, to take the 
depositions orally as fact witnesses of Richard P. Carlton, 
Francis G. Okie and Byron J. Oakes, all of St. Paul, Min¬ 
nesota. 

0 R LUHRING 
Justice 


16 Transcript of the Shorthand Report of the 

Proceedings, Etc. 

! Filed December 11 1936 

In the District Court of the United States for the District 

of Columbia 

Equity Division No. 3 

In Equity No. 56,917 

Minnesota Mining and Manufacturing Company, 

Plaintiff, 

vs. 

Conway P. Coe, Commissioner of Patents, Defendant. 

Washington, D. C., 

Monday, November 30, 1936. 

Pursuant to notice theretofore given to all known inter¬ 
ested parties and designations theretofore made by the As¬ 
signment Commissioner, the findings of fact and the con¬ 
clusions of law in the above-entitled matter were presented 
at 10 o’clock A. M., Monday, November 30, 1936, in Equity 
Division No. 3 of the District Court of the United States 
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for the District of Columbia, in the court house i|i the city 
of Washington, 

Before Honorable Daniel W. O’Donoghue, Associate Jus¬ 
tice of the District Court of the United States for the Dis¬ 
trict of Columbia; there being | 

Present: Henry Giiford Hardy, Esquire, on behalf of 
the plaintiff; and Robert F. Whitehead, Esquire,; on behalf 
of the defendant. i 

I 

_ i 

Thereupon the following proceedings and transactions 
were had: | 

17 Proceedings and Transactions | 

Mr. Whitehead: If your Honor please, we have|five cases 
for patents that you have tried. I have prepare^ the find¬ 
ings of fact and conclusions of law in connection therewith 
and the plaintiff’s request for appeal. f 

(The paper writings referred to were hand^ to the 
Court.) I 

Mr. Whitehead: I understand that Mr. Hardy has some¬ 
thing to ask you, or to submit other findings of fact. 

Mr. Hardy: I should like also at this time to file the re¬ 
quests for findings of fact and conclusions of lawl on behalf 
of the plaintiff in these five cases. I 

The Court: No, we do not allow anything to te filed in 
that manner. The findings of fact are what the Cburt finds. 
I have considered that seriously and have come; to a con¬ 
clusion there is no right under the rule for each $ide to file 
findings of fact and then the Court, perhaps, file a third 
one. You have your remedy on appeal. I 

Mr. Hardy: Will your Honor note an exceptiob? 

The Court: Oh, yes. I am signing a decree an<i you note 
an appeal? 

Mr. Hardy: That is right. 

With respect to the defendant’s findings of fabt and the 
conclusions of law, I would like to say this: | 

The Court: Have you any suggestion to make hbout this 
(indicating)? | 

Mr. Hardy: Yes, I have. In the first case whici we tried, 
which is the Drew case. Equity No. 56,251, findihg of fact 
3 purports to be a summary or a characterizatibn of what 
this is all about. It leaves out what we have argued 
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18 here and have considered an essential, that is, a 
pressure-sensitive adhesive. That is nowhere to be 

found in that characterization, and since all the claims 
are directed and limited to that form, I think that should be 
included. 

The Court: In other words, you want the Court to find 
that this supposed invention was a pressure sensitive in¬ 
vention; is that right? 

Mr. Hardy: Well, the application discloses a pressure- 
sensitive, non-drying, water-soluble adhesive. 

The Court: You mean the application discloses it? 

Mr. Hardy: The application discloses it. That is all this 
finding of fact is directed to. 

The Court: You want me to put the words ‘‘pressure 
sensitive^’ in? 

Mr. Hardy: That is right. 

The Court: At the hearing of the case wasn’t it dis¬ 
closed and didn’t I ask what was meant by those words, 
and those words hadn’t been used in the art before? 

Mr. Hardy: I do not think so. That is my recollection. 

The Court: I remember there were statements made by 
this applicant to try to coin an expression to make it appear 
that it is something novel and something unusual. The 
words “pressure sensitive” are used probably for the first 
time with any such meaning. I might put that in here and 
make a finding of fact in your favor. 

• Mr. Hardy: I do not think that that would be a finding in 
our favor. All this purports to be is a characterizatizon of 
what the application discloses. 

Now, with respect to the conclusions of law, I do 

19 not see how No. 1 could possibly be material. We 
are not claiming to be the first ones who invented 

adhesive tape. Our claim is directed to adhesive tape of 
this nature. 

The Court: Well, don’t you see that if the record in 
the case discloses what you say, then counsel for the Patent 
Office is wrong and the Court is wrong. 

Mr. Hardy: I do not think that necessarily involves that, 
your Honor. 

The Court: If I am wrong with regard to the findings of 
fact, and the record does not bear out those findings of fact, 
and the findings should be the opposite, and the conclusions 
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of this Court in matters of law be wrong, then you can 
show that to the appellate court. | 

Mr. Hardy: Well, I think I would be failing in my duty if 
I did not point out these inconsistencies even with the de¬ 
cree. 

The Court: That is all right, but I think these cover it. 

Mr. Hardy: Then, I would like to note an es^ception to 
each of the findings of fact and conclusions of la\v. 

The Court: You may have that in your stenogifaphic rec¬ 
ord, but that is not the practice. Your remedy now is an 
appeal from the decree which I am signing. 

Mr. Hardy: Will Mr. Whitehead accept service of the 
citation without going through the marshal? | 

The Court: You mean with regard to the appehl? 

Mr. Hardy: Yes. i 

• The Court: You do not have to do that, i Not in an 

i 

20 appeal in open court and put that at the lend of the 

decree. I 

Mr. Hardy: And the bonds are the same in each of the 
five cases ? I 

The Court: $100 with costs, or $50 cash. 

Mr. Hardy: Yes, we deposit that with the assignment of 
error in due course. 

(Thereupon the instant hearing was concluded.) 

21 Findings of Fact, 

Filed November 30 1936 I 

I 

######!# 

1. This suit is brought under the provisions |of Section 

4915 R. S. (35 U. S. C. 63.) i 

2. The suit involves the application of Francis G. Okie, 

No. 492,863, assigned to plaintiff, which is an Application 
for the reissue of patent No. 1,759,168. I 

3. The application in suit discloses a stable waterproof 
abrasive article, in the nature of sandpaper, and a process 
for making the same in which a sheet of papejr is water¬ 
proofed and an adhesive, in which comminute^ abrasive 
particles have been incorporated, is applied thereto, and 
heat applied to unite said mixture to said sheet. I 

4. Claim 1 of the application, which is the saifie as claim 

1 of patent No. 1,759,168, has been allowed by the Patent 
Office. I 


I 

I 

I 

i 

I 




I 
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5. Claims 2 to 11, inclusive, which are in suit, are the 
same as the claims of patent No. 1,759,168 bearing the same 
numbers. Claims 13, 18, 21, 23, 26, 32, 37, 38, 41 and 42, 
which^ are in suit, were presented in the reissue applica¬ 
tion. 

6. The patent to Crupi, No. 1,468,960, discloses a process 
for making an abrasive article in the nature of sandpaper, 
in wh^ch the backing sheet is waterproofed, a coating of 
glue applied thereto, and a coating of abrasive particles 
sprinkled into the glue while it is warm and the article then 
sprayed with a sizing solution. 

7. The patent to Okie, No. 1,565,028, discloses an article 
in the, nature of sandpaper, applying to a flexible sheet of 
fabric a layer of abrasive particles and a waterproof stable 
adhesive bond, which includes a varnish. 

8. The patent to Okie, No. 1,581,657, discloses a 
22 process for making abrasive articles, in the nature 
of sandpaper, in which a stable waterproof adhesive 
is applied to a flexible backing sheet and abrasive particles 
applied thereto whereby the adhesive is interposed between 
the abrasive particles and the backing sheet and penetrates 
said si^eet, and applying heat thereto. 

9. The patents to Martin, No. 1,567,071, and Eeissue No. 
17,740, disclose abrasive disks to be used in machines 
known as “disk grinders*’ and the process for making the 
same, by applying to the backing of cloth or paper a mix¬ 
ture of abrasive grains and a resinous material, which may 
be shellac, and then subjecting the article to heat and pres¬ 
sure in a mold. 

10. The patent to Carlton, No. 1,736,964, discloses an 
article in the nature of sandpaper including a flexible sheet 
of fabric, a layer of abrasive particles, and a waterproof 
stable adhesive binder which includes cellulosic material. 

11. The patent to Carlton, No. 1,775,631, discloses an 
article in the nature of sandpaper and a process for making 
the same which comprises applying to a suitable backing 
an adhesive coating of resinous material embedding an 
adhesive grit therein and setting said adhesive. It is stated 
in the specification of this patent that the grit may be in¬ 
corporated in the binder before application to the backing 
sheet. 
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Conclusions of Law. \ 

_ i 

1. The claims in suit are unpatentable over thb prior art. 

2. Claims 18, 21, 23, 26, 37 and 38, of the reissue appli¬ 
cation in suit, do not claim the same invention as that 
claimed in the claims of the original patent. 

3. Plaintiif is not entitled to a reissue patent contain¬ 

ing the claims in suit, or any of them. | 

23 4. The Bill will be dismissed. I 

i 

DANIEL W. O’DON0GHUE 

I Justice 

Nov. 30-1936 ! 


Final Decree. | 

Filed November 30,1936 | 

* * ■ # « # * * 

This cause having come on to be heard and having been 
tried in open court and argued by counsel for the respective 
parties upon the pleadings and proofs adduced and sub¬ 
mitted to the Court, i 

It is ADJUDGED, ORDERED and DECREED this 30th 
day of November, 1936, that the Bill of Complaint in this 
case be, and the same hereby is dismissed, with hosts against 
the plaintiif. i 

DANIEL W. O’DONOGHUE 

Justice. 

From the foregoing decree the plaintiff, Minnesota Min¬ 
ing and Manufacturing Company, in open cour^ on the date 
named above, notes an appeal to the United States Court 
of Appeals for the District of Columbia, and thh Court fixes 
the cost bond on said appeal in the sum of $100, or in lien 
thereof the sum of $50 in cash to be deposited wjth the Clerk 
of this Court. 

DANIEL W. O’DONOGHUE 

I Justice. 
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Memoranda 

DECEMBER 21—1936. 

Deposit in lieu of bond on appeal $50. 

Time for filing Statement of Evidence extended from time 
to time to January 21, 1937. 


24 Assignment of Errors 

Filed January 5 1937 

#«#*#***#* 

Now comes the above named Plaintiff, Minnesota Mining 
& Manufacturing Company, by its attorneys, and says that 
in the record and the proceedings of said court in the above 
entitled case, and the interlocutory decree made and entered 
herein on the 30th day of November, 1936, there is manifest 
error in that the said decree is erroneous and against the 
just rights of Plaintiff, and Plaintiff assigns the following 
reasons: The court erred:— 

1. In dismissing the Bill of Complaint. 

2. In failing to grant the relief prayed for in the Bill of 
Complaint. 

3. In finding and holding that Plaintiff is not entitled to a 

decree under R. S. Section 4915, and in failing to find 

25 and decree the said Minnesota Mining & Manufac¬ 
turing Company is entitled to Letters Patent of the 

United States containing the claims set out in the applica¬ 
tion of Francis Gurney Okie Serial Number 492,863 and also 
in paragraph 9 of the Bill of Complaint, and other claims 
adequately covering the novel subject-matter disclosed in 
the said application here in suit; 

4. In failing to find and hold that the new and useful abra¬ 
sive article and method of making the same, forming the 
subject matter of the said application for reissue Letters 
Patent are marked improvements over abrasive articles and 
the methods of making the same, known and existing prior 
to the filing of the said application for reissue Letters Pat¬ 
ent and/or the original application therefor; 

5. In finding and holding that the application in suit dis¬ 
closes a stable waterproof abrasive article, in the nature of 
sandpaper, and a process for making the same in which a 
sheet of paper is waterproofed and an adhesive, in which 
comminuted abrasive particles have been incorporated, is 
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applied thereto, and heat applied to unite sai^ mixture to 
said sheet; ! 

6. In failing to find and hold that the abrasive article and 
method of making the same disclosed by the apjplication for 
reissue Letters Patent, above identified, and described in the 
Bill of Complaint, is the original idea and conception of 
Francis G-urney Okie, assignor to plaintiff; 

26 7. In failing to find and hold that the abrasive ar¬ 
ticle and the method of making the same, | as disclosed 

in said application for reissue Letters Patent identified 
above and described in the Bill of Complaint, hhve gone into 
extensive and successful commercial use; 

8. In failing to find and hold that the abrasive article 
and/or the method of making the same discfosed by the 
application for reissue Letters Patent identified above, are 
superior both in operation and in results obtained to the 
various devices illustrated in the respective alleged prior 
art patents set up in defendant’s answer; 

9. In failing to find and hold that the procedural steps 

described and claimed in said application for reissue Letters 
Patent above identified, and also described in the Bill of 
Complaint, are new and produce a wholly novbl and unex¬ 
pected result; | 

10. In failing to find and hold that the rebord conclu¬ 

sively shows that Francis Gurney Okie was i the first to 
have devised the method of making an abrasiye article in 
the nature of sandpaper wherein the abrasiye grits and 
bonding material are mixed together prior to the time of 
spreading onto the backing; , 

11. In holding and finding that the patents to Martin, No. 
1,567,071, and Eeissue No. 17,740, disclose abrasive disks to 
be used in machines known as ‘‘disk grinders” and the 
process for making the same, by applying to tlie backing of 
cloth or paper a mixture of abrasive grains arid a resinous 
material, which may be shellac, and then subjecting the ar¬ 
ticle to heat and pressure in a mold. 

27 12. In failing to find and hold that the patent to 
Martin No. 1,567,071 and/or its reissue No. Ee. 

17,740, fails to disclose an abrasive article in the nature of 
sandpaper or a method of making the same which is capa¬ 
ble of producing the results of the Okie disclosure and 
claims set forth in paragraph No. 9 of the Bill of Complaint; 
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13. In failing to find and hold that defendant through his 
counsel has admitted that the only question in this case is 
whether or not the Martin patent No. 1,567,071 and/or Re. 
17,740 for Method of Making Abrasive Disks, teaches the 
making of an abrasive article in the nature of sandpaper; 

14. Iji failing to find and hold that Martin Patent No. 
1,567,071 and/or its reissue No. Re. 17,740 does not teach 
anything concerning an abrasive article in the nature of 
sandpaper and/or the method of making such an article, as 
disclosed by the Okie application; 

15. In failing to find and hold that the teachings of the 
patent to Martin No. 1,567,071 and/or Re. 17,740 with re¬ 
spect to pressure of from 300 lbs. per square inch and up¬ 
ward are diametrically opposed to the sandpaper art and an 
abrasive article in the nature of sandpaper or the method 
of making the same, as disclosed by the Okie application; 

16. In failing to find and hold that the employment of the 
molding step is repugnant to any teaching with respect to 
an abrasive article in the nature of sandpaper and the 
method of making the same, as disclosed by the Okie appli¬ 
cation ; 

28 ! 17. In failing to find and hold that the Martin pat¬ 

ent No. 1,567,071 and/or its reissue Re. 17,740 do not 
disclose a flexible article in the nature of sandpaper or any 
method! for producing the same, as disclosed by the Okie 
application; 

18. In failing to find and hold that the teachings of the 
Martin patent No. 1,567,071 and/or its reissue with respect 
to porosity particularly with reference to the ratio of binder 
to abrasive grits disclosed, is opposed to any teaching of an 
abrasive article in the nature of sandpaper or the method of 
making the same, as disclosed by the Okie application; 

19. In failing to find and hold that the teachings of the 
Martin patent No. 1,567,071 and/or its reissue No. 17,740 
with respect to the trussing of the abrasive particles to¬ 
gether, is contrary to the teachings in the sandpaper art and 
opposed to the making of an abrasive article in the nature 
of sandpaper or the method of making the same, as disclosed 
in the Okie application; 

20. In failing to find and hold that the teaching of the 
Martin patent No. 1,567,071 and/or Re. 17,740 is the method 
of making an abrasive disc wherein the mass must with- 
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stand the centrifugal force encountered in th^ use of high 
speeds which is opposed to the teaching of an | abrasive ar¬ 
ticle and/or the method of making the same, as disclosed in 
the Okie application; | 

29 21. In failing to find and hold that if one skilled 
in the art were to follow any one teaching of Martin 

patent No. 1,567,071 or Re. 17,740, or any groufi or combina¬ 
tion of the said teachings or all of the teachings therein con¬ 
tained, he would never produce an abrasive article in the 
nature of sandpaper and/or the method of making the same; 

22. In failing to find and hold that as the Surface of an 
abrasive article in the nature of sandpaper approaches the 
surface as the Martin patent No. 1,567,071 and/or its reissue 
No. 17,740 discloses and teaches, it ceases to become useful 
as an abrasive article in the nature of sandpaper; 

23. In holding and finding that the patent tol Carlton, No. 

1,775,631, discloses an article in the nature 6f sandpaper 
and a process for making the same which comprises apply¬ 
ing to a suitable backing an adhesive coating of resinous 
material embedding an adhesive grit therein and setting 
said adhesive. It is stated in the specification of this patent 
that the grit may be incorporated in the binder before ap¬ 
plication to the backing sheet. | 

24. In not holding and finding that the patefit to Carlton, 
No. 1,775,631, fails to teach or disclose an abfasive article 
in the nature of sandpaper or a method of making the same, 
which is capable of producing the results of the Okie dis¬ 
closure and claims set forth in paragraph 9 pf the Bill of 

Complaint; | 

30 25. In holding and finding that the patent to Crupi, 

No. 1,468,960, discloses a process for maMng an abra¬ 
sive article in the nature of sandpaper, in which the backing 
sheet is waterproofed, a coating of glue applied thereto, and 
a coating of abrasive particles sprinkled into the glue while 
it is warm and the article then sprayed with k sizing solu¬ 
tion ; I 

26. In failing to find and hold that the patent to Crupi, 
No. 1,468,960, fails to teach or disclose an abtasive article 
in the nature of sandpaper or a method of making the same, 
which is capable of producing the results of the Okie dis¬ 
closure and claims set forth in paragraph 9 of the Bill of 
Complaint; | 
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27. In holding and finding that the patent to Okie, No. 
1,565,028, discloses an article in the nature of sandpaper, 
applying to a flexible sheet of fabric a layer of abrasive par¬ 
ticles and a waterproof stable adhesive bond, which includes 
a varnish; 

28. In failing to find and hold that the patent to Okie, No. 
1,565,028, fails to disclose an abrasive article in the nature 
of sandpaper or a method of making the same, which is 
capable of producing the results of the Okie disclosure and 
claims set forth in paragraph 9 of the Bill of Complaint; 

29. In holding and finding that the patent to Okie, No. 
1,581,657, discloses a process for making abrasive articles, 
in the nature of sandpaper, in which a stable waterproof 
adhesive is applied to a flexible backing sheet and abrasive 
particles applied thereto whereby the adhesive is interposed 
between the abrasive particles and the backing sheet and 

penetrates said sheet, and applying heat thereto; 

31 30. In failing to find and hold that the patent to 

Okie, No. 1,581,657, fails to disclose an abrasive ar¬ 
ticle in the nature of sandpaper or a method of making the 
same, which is capable of producing the results of the Okie 
disclosure and claims set forth in paragraph 9 of the Bill 
of Complaint; 

31. In holding and finding that the patent to Carlton, No. 
1,736,964, discloses an article in the nature of sandpaper 
including a flexible sheet of fabric, a layer of abrasive par¬ 
ticles, and a waterproof stable adhesive binder which in¬ 
cludes cellulosic material; 

32. In failing to find and hold that the patent to Carlton, 
1,736,964, fails to disclose an abrasive article in the nature 
of sandpaper or a method of making the same, which is ca¬ 
pable of producing the results of the Okie disclosure and 
claims set forth in paragraph 9 of the Bill of Complaint. 

33. In failing to find and hold that the several patents 
enumerated in the Answer of defendant (but not specifi¬ 
cally relied upon by defendant with the exception of Martin 
No. 1,567,071 and its reissue No. 17,740, and above referred 
to,) all fail to suggest and/or teach the article in the nature 
of sandpaper and the method of making the same disclosed 
and claimed in the Okie application; 

34. In failing to hold and find that the abrasive article 
and the method of making the same described and claimed 
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in the application for patent to Francis Gurney! Okie, filed 
November 1, 1930, as Serial No. 492,863, which is an appli¬ 
cation for the reissue of a patent to Okie, No. 1,7|59,168, and 
also described in the Bill of Complaiiit, involves 
32 more than expected skill of an ordinary I person ex¬ 
perienced in the art and amounts to an inventive con¬ 
cept within the meaning of the statute in suchj case made 


and provided; 

35. In failing to find and hold that the abrasive article 
and/or the method of making the same as described and 
claimed in the application for patent as aforesaid and also 
described in the Bill of Complaint is a new, useful and pat¬ 
entable invention within the meaning of the statute in such 
case made and provided; 

36. In failing to find and hold that the patent | to Carlton, 

No. 1,775,631, is not prior art to the original application of 
Okie, No. 1,759,168, since it was filed on the sarnie date with 
the said original application of Okie; | 

37. In failing to hold and find that the claims hs set forth 
in the said reissue application and in paragraph 9 of the 
Bill of Complaint are patentable over the prior krt ; 

38. In holding and finding that claims 18, |21, 23, 26, 

37 and 38, of the reissue application in suit, do not claim 
the same invention as that claimed in the claims |of the orig¬ 
inal patent. i 

39. In failing to hold and find that the claimi 18, 21, 23, 
26, 37 and 38, of the said reissue application ip suit, claim 
the same invention as the claims in the claims |of the said 

original patent. ’ | 

33 40. In failing to hold and find that tie Commis¬ 

sioner of Patents committed error in ^refusing to 
grant a patent to the said Francis Gurney Okie | and his as¬ 
signee, the Minnesota Mining & Manufacturing Company. 

Respectfully submitted, I 
H. H. BENJAMIN I 


PAUL CARPENTER 

J. T. BASSECHES | 

HENRY GIFFORD HARDY 

Service Accepted I 

R. F. whitehead! 
Solicitor for Defendant, 
January 5, 1937 
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3^4 District Court of the United States for the 
I District of Columbia 

Thursday, January 21,1937 

The Court resumes its sessions pursuant to adjourn¬ 
ments, the Justices sitting in Equity, presiding. 

* * * 

Upon reading and consideration of the foregoing stipu¬ 
lation, it is, on motion of counsel for the plaintiff herein, 
this 21st day of January, 1937, 

ORDERED by the Court that the foregoing condensed 
statement of evidence be duly approved as true, complete 
and properly prepared and as containing the substance of 
all the evidence given at the hearing of this cause. 

DANIEL W. O’DONOGHUE 

Justice 


35 Designation for the Record 

Filed January 5 1937 

* * * 

Now comes the MINNESOTA MINING & MANUFAC¬ 
TURING COMPANY Appellant, in the above entitled cause 
and designates the parts of the Record which it desires 
to have included in the transcript, said parts being con¬ 
sidered sufficient for the determination of the questions 
raised on appeal, namely: 

1. Bill of Complaint 

2. Answer 

3. Order for Commission to take Depositions 

4. Statement of Evidence 

5. Plaintiff’s Exhibits 

No. 4 Written order of Plaintiff’s Exhibit No. 3. 

No. 5 Letter of October 25, 1933 
No. 12 Letter of November 2, 1933 
No. 17 Certified copy of File wrapper and contents of 
Okie application Serial Number, 492,863. 

36 6. Defendant’s Exhibit No. 1 

7. The following to be certified as Plaintiff’s physi¬ 
cal exhibits. 
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No. 1. Spreading of fine grade abrasive granules on 
backing of kraft paper compounded with 
binder before spreading 

No. 2. Spreading of silicon carbide granules com¬ 
pounded before spreading 
No. 3. Portion of disc made under Martin I Patent 
No. 6. Fragment No. 125 
No. 7. Fragment No. 126 | 

No. 8. Fragment No. 127 | 

No. 9. Fragment No. 128 i 

No. 10. Fragment No. 129 | 

No. 11. Fragment No. 130 I 

No. 13. Fragment No. 139 I 

No. 14. Sheet No. 299 (Crupi) | 

No. 15. Sheet No. 301 (Okie grit incorporaljed) 

No. 16. Waterproof sandpaper made by Minnesota 
Mining & Manufacturing Company in 1924. 

8. Transcript of hearing November 30, 1936 |on settle¬ 
ment of findings and Decree. 

^ _ I 

9. Findings of Fact and Conclusions of Law. I 

10. Final Decree of November 30, 1936. i 

11. Notation of appeal and order allowing the same with 
designation of amount of Bond or deposit. 

12. Memorandum of deposit in lieu of bond. 

13. Assignments of Error. I 

14. This designation. I 

15. Clerks certificate. 


H H BENJAMIN 

PAUL CARPENTER I 

J. T. BASSECHES i 

HENRY GIFFORD HARDY i 


Service Accepted I 

i 

E. F. WHITEH]i2AD S 
Solicitor for defendant 

Jan. 1937 


I 

i 

I 

1 
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37 District Court of the United States for the 

District of Columbia. 

United States of Amekica, 

District of Columbia, ss: 

I, Charles E. Stewart, Clerk of the District Court of 
the United States for the District of Columbia, hereby cer¬ 
tify the foregoing pages numbered from 1 to 36, both in¬ 
clusive, to be a true and correct transcript of the record, 
according to directions of counsel herein filed, copy of 
which is made part of this transcript, in cause No. 56917 in 
Equity, wherein Minnesota Mining and Manufacturing 
Company is Plaintiff and Conway P. Coe, Commissioner of 
Patents, is Defendant, as the same remains upon the files 
and of record in said Court. 

In Testimony Whereof, I hereunto subscribe my name 
and affix the seal of said Court, at the City of Washington, 
in said District, this 2nd day of March, 1937. 

C E STEWART, 

(Seal) Clerk, 


38 In the District Court of the United States 

For the District of Columbia 

In Equity No. 56,917 

Minnesota Mining & Manufactuking Company, 

Plaintiff, 

vs. 

Conway P. Coe, Commissioner of Patents, Defendant, 

Narrative Statement of Evidence 

At the hearing of the above entitled cause on October 27, 
1936, before Mr. Justice O’Donoghue, the following pro¬ 
ceedings were had, evidence offered and given, rulings 
made by the Court, and exceptions taken by the plaintiff 
and noted by the Court. 

Thereupon, to maintain the issues upon their part joined, 

plaintiff offered in evidence— 

Filed with these depositions is the original stipulation 
signed by solicitors for both parties that the depositions 
may be taken stenographically in the presence of the said 
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I 

Frank J. Gould, the Commissioner, and transcribed on 
the typewriter and that the signatures of the witnesses to 
the depositions might be waived. i 

Deposition of Francis Gurney Okie, called oni behalf of 
plaintitf: | 

I 

Direct Examination by Mr. Hardy: | 

i 

My name is Francis Gurney Okie. My age ii 56 years. 
My residence is White Bear Lake, Minnesota, and my oc¬ 
cupation is head of one of the Departments of the Minne¬ 
sota Mining & Manufacturing Company. My definite salary 
employment commenced January 1, 1923, with the Minne¬ 
sota Mining & Manufacturing Company but previous to that 
I had a connection that was natural with my Patents as¬ 
signed to them. This Company is located in St. Paul, Min¬ 
nesota, and is the plaintiff in this case. I 

I have read and I am familiar with the Franbis Gurney 
Okie application. Serially Numbered 492,^63, which 
39 application is involved in these proceedihgs. It re¬ 
lates to waterproof sandpaper in general To sum¬ 
marize my experience with sandpapers and also the mate¬ 
rials which go into making sandpaper, I was ih the busi¬ 
ness of manufacturing printers’ inks in Philac^elphia. I 
was in that business with my uncle, whose name was F. E. 
Okie, for probably four years until approximately 1908, I 
cannot say the exact dates, and in about 1908 I went into 
business for myself under my own name in the n^anufacture 
of printers ’ inks, and in this business I had occasion to use 
various oils such as linseed oil and Chinawood oil which 
were generally cooked or kettle heated into heaider bodied 
or highly polymerized products, sometimes usibg straight 
linseed oil or Chinawood oil, or a mixture of t^e two and 
frequently compounded them with different tj^es of so- 
called gums and resins both natural and synthetic. This 
compounding of inks was subject to every tenceivable 
modification to induce the inks so compounded jto perform 
satisfactorily which often meant suiting th^m to the 
vagaries of different paper stocks and various other special 
requirements of the printer in his application of ink to 
paper. In this connection my experience of tlie reactions 
between pigments and oils covered a large groupd, and also 
with compounding of oils and combinations of oils with 



32 MINNESOTA MINING AND MEG. CO. VS. CONWAY P. COE. 

resins in addition to the pigments, and it occurred to me 
to make or attempt to make a waterproof sandpaper by 
finding a suitable way to spread minerals and waterproof 
vehicles on paper. In conducting experiments to this end 
I devised a combination of highly bodied oils and resin 
which I found would, when fortified with the addition of 
mineral driers, cause the abrading granules as generally 
used in making sandpaper to adhere sufficiently to the paper 
to make a usable sandpaper which had the advantage as it 
seemed to me then over any other sandpaper which I had 
ever seen of " being waterproof, and consequently useful 
in many ways and not liable to the disadvantage of 
40 ^ losing its granules in connection with use with water 

, for abrading purposes. Thus the ability to withstand 
wetting gave my waterproof sandpaper sharper cutting 
power and the ability to keep down the dust created in 
many types of dry sanding. It seemed then that my hope 
to make a commercial waterproof sandpaper would be easily 
realized if at the outset I were able to make a compound 
or binder which would overcome as far as possible such 
vagaries in paper stock as varying degrees of porosity in 
the same and other inequalities which would affect the 
eveness of my spread of what I will now call my waterproof 
binder, by causing it to soak unevenly into the surface of 
the paper or through it, and consequently either lose the 
mineral or cause it to hold so insecurely as to be ineffective 
in the finished product. These are the facts which first 
aroused my interest in and then caused me to develop a 
waterproof binder for sandpaper. After my waterproof 
binder became an actuality, I discovered that by varying 
the pigment content of a binder I could influence its pene¬ 
tration in the backing; also that it was undesirable to have 
a great deal of pigment in the binder, because the tendency 
of adding pigment to the binder or the vehicle of the 
binder, would be to displace the granules which were of 
course the effective abrading factor in the binder or in the 
finished product which was waterproof sandpaper. There¬ 
fore to help gain control of the penetration I endeavored to 
substitute for as much of the pigment member of the binder 
as would be compatible with effective working of the fin¬ 
ished product, the gritty particles which made up the abrad- 
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I 

ing member of the combination. I therefore dropped ont 
more or less or all in some cases, the so-called original pig¬ 
ment and simply mixed binder and grits together and 
spread the same with such modifications with tenners as 
would give me when dried on the paper a desirablie measure 
of grit protrusion that is necessary to make a suit- 

41 able commercial grade of sandpaper. Theise are the 
experiences which led up to and resulted iji the kind 

of sandpaper disclosed in my application, Serially Num¬ 
bered 492,863, which is the subject-matter of this litigation. 

In connection with this work I conceived the id^a of com¬ 
bining the binder and the grits and then applying the same 
to a backing. The backing in most cases is a strij^ of paper: 
Any fibrous material is frequently used and can be used. 
That would include various kinds of cloth and th^ like. The 
function of the binder is to cause adhesion of th^ abrading 
grits to the backing without obtruding itself on tl^e sides of 
the grits, that is, away from the backing, to such a degree 
as to interfere with the immediate free cutting of the abrad¬ 
ing granules. It is not the orthodox method of making 
waterproof sandpaper to combine the grits or th^ abrading 
particles and the binder before applying it to the backing. 
The usual or standard or orthodox method of malting water¬ 
proof sandpaper is to spread first the binder and then upon 
this binder to sprinkle the grits. The combination of the 
grits and binder as disclosed in my Application, Serially 
Numbered 492,863, is in liquid form as to the binder and in 
dry form as to the grits. The combination wlould be a 
liquid combined form of binder and grits. This mixture 
is capable of being spread on the backing ancj not just 
sprinkled. The compound of grits and binder has the ad¬ 
vantage of making an even mixture of binder and grits 
which is calculated to overcome certain disadvantages which 
exist in the usual method of making sandpaper^ and that 
refers to the advantage it has over the usual inethod of 
spreading the grits. Another advantage of the ihethod un¬ 
der this Application is the compounding of the grits, the 
very fines of which in particular can be regardecj as a pig¬ 
ment in the compound and as such overcoming tb a certain 
extent the rapid losing of certain types of binder's into the 
depths of the backing. This with particular refer- 

42 ence to very porous types of backing. (Joing back 
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now to the advantage mentioned with regard to the 
spreading of the grits, it has been the experience of sand¬ 
paper manufacturers that in dropping the grits through the 
hopper on to the previously spread binder there is a rapid 
segregation of grit sizes in the hopper which requires many 
emptyings and refillings of the hopper with grits to keep it 
loaded so it will spread the proper grading of grits upon 
the paper. Without these many changes or refillings of the 
hopper with properly graded grits there is a continuous 
change of grading in the finished product. This pre-mix¬ 
ture of grits with binder obviates that difficulty of making 
sandpaper. It is necessary that sandpaper should be made 
of measured grit sizes, that is, should be standardized ac¬ 
cording to the gradings as it is called in the industry, and 
that so-called off-grade sandpaper is usually or frequently 
a waste of material and cannot be depended upon by the 
users of sandpaper to perform as they would expect prop¬ 
erly graded and sorted grit sized sand-paper to perform. 
To explain how it happens that there are varying sizes of 
grits in a hopper, which is, say. No. 5 grade, the gradings 
of sandpaper are standardized to contain an assortment of 
grit sizes to each grade, each grit size functioning as a 
part of' the whole of the grit mixture according to the 
standardized expectations. The grade size is based upon 
the main grit size with some smaller but only very few 
larger ones being permitted in the main size of the com¬ 
bined grit sizes. It is desirable to have the intermingling 
of the grit particles as uniform as possible; desirable from 
the point of view of the user of sandpaper or from the 
point of view of the maker of the sandpaper. I can go on 
and say from the point of view of the maker of sandpaper 
it simplifies the grading process infinitely to be able to 
have various sizes within standard comprise a definite 
grade of sandpaper rather than be forced to sort a grade 
of mineral particles all to a definite and exact size. 
43 To that extent it is greatly to the advantage of the 
sandpaper manufacturer to make sandpaper accord¬ 
ing to the present system. I mentioned the advantage my 
Application had with respect to a more accurate grading 
of grits. I think I mentioned the advantage which that gave 
toward giving the operation continuous runs so far as the 
spreading of the grits was concerned, and so far as the 
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spread of the binder is concerned on the backing, to keep 
that uniformly susceptible to the spreading' of | the grits, 
both need to be put on fairly simultaneously because the 
grits once they are mingled on the paper with the binder 
form themselves and imbed themselves partly within the 
binder in a manner different from a spreading of grits 
made at varying intervals from the binding application. I 
want to make it clear that the spreading of the gfits should 
come at a uniform interval after the spreading of the 
binder. If there is very much of a varying iiiterval be¬ 
tween the two it causes a varying degree of penetration of 
binder into the paper perhaps but certainly a different de¬ 
gree of adhesion between grits and binder according to the 
different interval that elapses between their Irespective 

spreading. ’ | 

The sample of material shown me is apparently a spread¬ 
ing of a fine grade of abrasive granule on a backing of kraft 
paper compounded with the binder before the spreading of 
either was made. This sample offered in e'sj'idence as 
Plaintiff ^s Exhibit 1. 

Plaintiff’s Exhibit 1 marked in evidence I 
This next piece of material is a spreading of Silicon car¬ 
bide granules compounded with binder before spreading on 
the paper backing. This sample offered in eyidence as 
Plaintiff’s Exhibit 2. | 

Plaintiff’s Exhibit 2 marked in evidence | 

Both Plaintiff’s Exhibits 1 and 2 were madd in accor¬ 
dance with my present Application here under Iconsidera- 
tion. 

I have read and I am familiar with both Patent 
44 1,567,071 which issued December 29, 1925, and its 

reissue Division B No. 17,740 which isssudd July 22, 
1930, to Harry C. Martin for method of making abrasive 
discs. The Martin discs are molded discs made by placing 
within a mold a layer of from 3/16 to 3/4 of an | inch thick 
of abrasive grains mixed with bonding material. I was 
just about to say that there was laid within this njiold a mix¬ 
ture of from 3/16 to 3/4 of an inch of abrasive grains mixed 
with bonding material that is presumably dry, l|)oth bond¬ 
ing material and the abrasive grains. The ratio lof the two 
is about 11 parts of granules by weight to one part of bond¬ 
ing material. In my Application here under consideration 
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the ratio of bonding material to grits in the complete ar¬ 
ticle is approximately equal, that is, 10 parts of bonding 
material to 10 parts of abrading granules. When the sub¬ 
ject of Martin’s Patented article becomes a unit this unifica¬ 
tion is accomplished by melting the dry shellac mixture and 
its accompanyment of abrading granules together within 
the mold until they become shaped definitely according to 
the contburs of the mold after which the mass is subjected 
to a great pressure and then cooled until the resulting prod¬ 
uct is a solid agglomeration of shellac and granules still 
conforming to the shape of the original mold plus the con¬ 
formation of the face by which the pressure has been ex¬ 
erted upon it. In other words, a disc, if that should be 
the shape of the original mold all of whose sides are sur¬ 
faces characterized by the shape of the mold and partic¬ 
ularly without the protruding cutting facets of the abrad¬ 
ing instrument which in the case of sandpaper would be 
the several protruding abrading facets of the granules. 
But in the case of the Martin disc it is simply a severely 
leveled compressed conglomeration of the same with shellac 
leveling itself at the top surface in common with other sur¬ 
faces even with exposed or semi-exposed surfaces of the 
impressed granules. Upon the cooling of this matrix 
45 of shellac in which is imbedded approximately ten 
times its weight of granules, this product is a per¬ 
fectly stitf grinding implement calculated to wear down by 
mere force of attritition an opposing body for which it has 
been contrived to bring to a desired surface. Whereas, the 
surface of sandpaper made according to my Application, 
Serial Number 492,863, is characterized by the protrusion 
of granules on its upper surface. It is intended and ac¬ 
complished by this tool that the numerous cutting edges pur¬ 
posely left exposed on its upper surface actually cut in¬ 
dividually any opposing surfaces when moved over them 
in the manner of a great number of myriad of tiny planes. 
In this process we have a sheer cutting performance of in¬ 
numerable protruding granules. In the other there is 
merely the attrition similar to that of a grindstone upon an 
opposing body. Although pressure is required as part of 
the Martin disclosure, it is not required in making the 
sandpaper in accordance with my Application. If pressure 
were applied it would not be possible to produce sandpaper 



MINNESOTA MINING AND MFG. CO. VS. CONWAY p. COE. 37 


as I have conceived it. The portion of a disc s|hown me is 
a conglomeration of hard binder and hard granules im¬ 
pressed upon a cloth backing and so very hatd and stiff 
that in spite of the cloth backing the slightest pressure 
cracks or fractures clean through the compounded grit and 
matrix clear down to the cloth backing. This specimen is 
perhaps 3/16 of an inch thick, which is the tljinnest type 
mentioned in Martinis specifications. If I might compare 
this thin specimen of Martin’s, it is many ti^es thicker 
than the thickest specimen of sandpaper contemplated or 
ever made under my Application Serial Number 492,863. 
My sandpaper made according to this specificatjion calipers 
up to ten one-thousandths of an inch inclusive of backing 
and as thin as .0065/1000ths of an inch which is the thinnest 
grade made under my Application Serial Nuinber 492,863. 
I said that this disc was made of compounding ^of granules 
set in a stiff matrix. It looks like the Martin prod- 
46 uct to me and I have no doubt that it isJ Fragment 
offered for identification as Plaintiff’s Exhibit 3. 

Plaintiff’s Exhibit 3 marked for identification 


I have stated that one of the features 


of my I Application 


is the controlling of the permeation of the bond. As to the 
use of dry shellac as a bond where the adhesi^fe quality is 


brought about by subsequent heating, the nature of the 
shellac in such a process when melted to a liquid condition 
is to surround the abrasive particles and lay itself ad- 


heringly upon the backing. I say lay itself adh4ringly upon 
its backing in contradistinction to the permeation of such 
backing, such a permeation as may be secured at will by 
the governed or controlled permeation within |the backing 


of the binder which is the subject of my Apj^lication. It 
would not be possible to make a usable product following 
the Martin disclosure without the pressure called for. 


I have read and I am familiar with Patent Numbered 


1,565,028 which issued December 8, 1925 to Fraficis G. Okie 
for an abrasive article, and I am the Francis G|-. Okie men¬ 
tioned therein. The factual difference betweei^ this Patent 
and my present Application here under consideration de¬ 
rives from the difference in the grit holding peculiarities 
of the previously compounded grit and vehicle, land the grit 
holding attributes of the binder when first sprelad upon the 
backing and the grits sprinkled upon its surface. In the 
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latter instance there are a multitude of exposed facets 
which have not been submerged at any time in the binder 
but simply laid thereupon and anchorage effected at their 
base. In the former instance all grits have been completely 
mixed in the liquid binder and settled down therein sub¬ 
merged according to the amount of the compounded grits 
and binder spread upon the backing. This submergence is 
governed by the amount spread. 

I have read and I am familiar with Patent Num- 
47 bered 1,581,657 which issued April 20, 1926, to Fran¬ 
cis Gurney Okie for an adhesive article. The re¬ 
marks I just made are applicable to this Patent insofar as 
the first coat of binder, which is what I have been talking 
about is concerned. This binder, similarly to the binder in 
all of my applications except the one which is the subject- 
matter of this application, is spread separately upon the 
back, separately from the abrasive grains. 

I have read and I am familiar with Patent Numbered 
1,468,960 which issued September 25,1923 to Frank Joseph 
Crupi for method of making abrasive articles of manufac¬ 
ture and product. The binder used in Crupi ^s Patent is not 
a waterproof binder. When used with water to assist its 
abrading process the rubbing of this abrasive device with 
water against the object it is required to reduce to a level 
surface the friction induced by rubbing is conducive to 
and actually does produce absorption of water into the face 
and thence into the backing which causes so great a reduc¬ 
tion in its binder’s adhesion to the granules as to render 
the whole tool through the softening action of water an im¬ 
practical and ineffective sandpaper. There is no disclosure 
in Crupi of compounding the binder and the granules in 
advance of the spreading. I do not think of any other 
factual differences except to emphasize the non-perform¬ 
ance of this sandpaper as a waterproof sandpaper. 

I have read and I am familiar with Patent Numbered 
1,736,964, which issued November 26, 1929 to Richard Paul 
Carlton for a composite structure. This Patent specifies the 
application of a binder of a nitrocellulose or similar base 
by spreading it upon a strip or sheet of material and apply¬ 
ing to this previously spread coating of the binder a sur¬ 
face of granules. Wliereas, the subject of my Application 
No. 492,863 specifies a mixture of the binder and of the 
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granules before spreading either of them upon, 
and then spreading this uniform mixturej 
48 and granule. j 

Deposition of Byron John Oakes, called 
of Plaintiff: I 


the paper 
of binder 

on behalf 


Direct Examination by Mr. Hardy 


My name is Byron John Oakes, and I am livihg at 2169 
Iglehart Avenue, St. Paul, Minnesota. I am 42 years old 
and my present occupation is Chief Chemist of the Minne¬ 
sota Mining & Manufacturing Company. I hav^ been with 
this Company for eight years. The factory and main of¬ 
fices are located at St. Paul, Minnesota and thi^ Company 
is plaintiff in this case. A brief resume of my Educational 
qualifications and experience is, that I have a Bachelor’s 
Degree from the Michigan State Normal College, and a 
Doctor of Philosophy Degree from Columbia University of 
New York City; in the line of my profession I have done 
considerable work for the National Biscuit Company on 
foods, and at the Guggenheim Kesearch Foundation on re¬ 
duction of metals to their pure state from various low grade 
ores; and I was with the Valentine Company ori the devel¬ 
opment of lacquers, and with the Dry Milk Institute on 
various problems relating to the quality of foods incor¬ 
porating dry milk as a constituent; and I was iwith Sher- 
win Williams in the development of quite a variety of 
lacquers and varnish products. That takes my | experience 
up to the time I came mth the Minnesota Mining & Manu¬ 
facturing Company. Since then I have been fairly closely 
connected with all of the products manufactured by the 
Minnesota Mining & Manufacturing Companyl, with my 
chief interests centered on waterproof sandpa|)er. Since 
coming with this Company I have been very closely con¬ 
nected with waterproof sandpaper in the research devel¬ 
opment and manufacturing and trade usage. 

I have read and I am familiar with the 4-Pplication 
Serially Numbered 492,863 of Francis G. Okie which is in¬ 
volved in this litigation. This patent pertains to the coat¬ 
ing of a mixture of grit and bond to a backing, de- 
49 scribing the processes necessary to form ^ final flex¬ 
ible coated sheet of abrasive. The method stated is 
not the orthodox method of making sandpaper. As dis- 
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tinguished from the method of the present Application, the 
ordinaiy method of making waterproof sandpaper is to ap¬ 
ply the grit separate from the bonding coat. Ordinarily 
the bonding coat would be applied first, followed by the 
abrasive coating. There are certain advantages in apply¬ 
ing the bond and grit in one step. The one advantage which 
is quite definite is control of penetration of the bond into 
the backing, the grit tending to control the amount of the 
applied bond which can penetrate into the backing. Another 
advantage would be the control of the grading or particle 
size distribution of the mineral following the present dis¬ 
closure where you mix the bond and the previously pre¬ 
pared mineral stock, the mineral stock having been pre¬ 
pared to be of the correct grading, and coat this mixture 
with a grading of the mineral particles coated, which was 
not subject to fluctuations as in the orthodox method of 
coating. Also, certain of the apparatus of coating is un¬ 
necessary by the present disclosure, namely the mineral 
cotton and devices designed to control the mineral appli¬ 
cation to the bond. 

I know Francis Gurney Okie. 

The sample marked ‘‘Plaintiff’s Exhibit 1” is a sample 
of waterproof sandpaper made in accordance with the 
present Application. 

Plaintiff’s Exhibit 2 which was shown to me is a similar 
sample except a different abrasive grit, the sample here 
being silican carbide. The silican carbide accounts for the 
dark color of Plaintiff’s Exhibit 2. The nature of the mix¬ 
ture of bond and grit which is applied to make waterproof 
sandpaper such as Plaintiff’s Exhibits 1 and 2 is a water 
fluid paste. The usual method of applying such material is 
by a so-called knife coater. No pressure is required. 

I have read and I am familiar with Patent Num- 
50 bered 1,567,017 which issued December 29, 1925 to 
Harry C. Martin for a method of making abrasive 
discs and its reissue Number 17,740 which issued July 22, 
1930. I have made efforts to obtain materials made under 
those patents. The fragment which you show me is from a 
disc obtained from the Carborundum Company on an order 
for such material made in accordance with Patent Number 
1,567,017, and marketed under Reissue 17,740. This was 
ordered by myself in November 1933. I have the original 
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order slip and I now produce it. The fragment I of disc of¬ 
fered in evidence as Plaintiff’s Exhibit 3. I 
Plaintitf’s Exhibit 3 marked in evidence ! 

Original order for Plaintiif’s Exhibit 3 offered in evi¬ 
dence as Plaintiff’s Exhibit 4. I 

Plaintiif’s Exhibit 4 marked in evidence ! 
Comparing Plaintiff’s Exhibit 1 and 2 madfe in accor¬ 
dance with the Okie disclosure here involved, and Plaintiff’s 
Exhibit 3 made under the Martin Patent, the firs^ difference 
noted is that the Plaintiff’s Exhibits 1 and 2 are flexible and 
may be bent without breaking, whereas Plaintiff |s Exhibit 3 
does not lend itself to bending without breaking the abra¬ 
sive layer. Another difference is that the abrasive layer in 
Exliibit 3 is forced, while that of Exhibits 1 andi 2 seems to 
be tightly knit to the backing, the mineral layer being 
tightly knit. Exhibit 3 may be broken up and the mineral 
layer, due to this porosity, whereas this is not true of Ex¬ 
hibits 1 and 2. Those are the main differences., The prod¬ 
uct and method disclosed in making Plaintiff’s! Exhibits 1 
and 2 is not an individual item. The Martin process relies 
on molding pressure being applied for its opferativeness. 
The Martin disclosure calls for the mixing ojf grits and 
bonding material. The form of the bonding material in 
the Martin specification is pulverulent, and doe^ not permit 
of a favorable mixture such as is contemplated liy Mr. Okie. 

Very poor adhesion results where heat al(j)ne is relied 
51 upon to cause the abrasive and bond to adhere, and 
this will not secure any appreciable ambunt or de¬ 
gree of penetration. In addition to the heat, confinement in 
the mold and pressure are relied upon in the Martin process 
to bring about the adhesive quality of the dry Shellac used 
to cause adherence. Heat alone is relied upon in the Mar¬ 
tin device to bring the dry powdered shellac u|p to its ad¬ 
hesive state. But in addition, to secure whatever adhesion 
they get in the Martin device, heat plus pressure, plus con¬ 
finement are indicated. The surface with reference to physi¬ 
cal qualities presented by Plaintiff’s Exhibit 3 is porous, 
smooth surface is exposed. The grits of the abrasive do 
not protrude or project in an irregular form abbve the sur¬ 
face. In Plaintiff’s Exhibits 1 and 2 the abrasifve grits are 
exposed so that the factor of sharpness is achiejved in those 
in distinction to those of Exhibit 3. Without t)be pressure 

i 

I 

I 
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called for in the Martin disclosure it would not be possible 
to get a useable article. If the pressure called for in the 
Martin disclosure were used it would not be possible to 
make a useable waterproof sandpaper. Martin discloses 
approximately a ratio of 8% of bond to 92% of abrasive. 
The bond per cent is much lower in the Martin disclosure 
than the per centage in the Okie disclosure. Okie does not 
disclose h definite per cent of bond but limits himself to a 
suitable desirable proportion of bond to mineral. In the 
examples given the suitable proportion would be approxi¬ 
mately equal parts of bond and mineral. I have at times in 
the past I endeavored to demonstrate the actual ditferences 
which I have stated in my testimony between Plaintiff’s 
Exhibits 1 and 2 as compared to Plaintiff’s Exhibit 3. 

The letter which you show me dated October 25, 1933, on 
the letterhead of the Minnesota Mining & Manufacturing 
Company and addressed to B. J. McCann bears my signa¬ 
ture, and I wrote that letter on or about the date it 
52 bears. This letter offered in evidence as Plaintiff’s 
Exhibit 5. 

Plaintiff’s Exhibit 5 marked in evidence 

The fragment of disc which has marked on its back ‘‘No. 

125 ” is a disc prepared in accordance with the description 
given in my letter of October 25, 1933 under the No. 125. 
This fragment marked No. 125 offered in evidence as Plain¬ 
tiff’s Exhibit 6. 

Plan tiff’s Exhibit 6 marked in evidence 
The fragment which has Number 126 on it is a sample 
of a disc made according to the description given under No. 

126 in my letter of October 25,1933. This fragment of disc 
No. 126 offered in evidence as Plaintiff’s Exhibit 7. 

Plaintiff’s Exhibit 7 marked in evidence 
The fragment with the number 127 on the back is a frag¬ 
ment of a disc made in accordance with the description 
given under No. 127 in my letter of October 25, 1933. This 
fragment offered in evidence as Plaintiff’s Exhibit 8. 
Plaintiff’s Exhibit 8 marked in evidence 
The fragment of a disc shown me marked “No. 128” on 
the reverse side is from a disc made in accordance with the 
description given under No. 128 of my letter of October 25, 
1933. This fragment of disc offered in evidence as Plain¬ 
tiff’s Exhibit 9. 
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PlaintiffExhibit 9 marked in evidence \ 

The fragment of disc numbered 129 is one niade in ac¬ 
cordance with the description given under No. !l29 in my 
letter of October 25, 1933. This fragment of disc offered 
in evidence as Plaintiif’s Exhibit 10. 

I 

Plaintiff^s Exhibit 10 marked in evidence \ 

The fragment which is numbered 130 is from ^ disc made 
in accordance with the description given under No. 130 of 
my letter of October 25, 1933. This fragment offered in 
evidence as Plaintiff’s Exhibit 11. 

Plaintiff's Exhibit 11 marked in evidence | 

The bond used in making these sample^ which are 
53 in evidence as Plaintiff’s Exhibits 6 to 11 inclusive, 
is shellac. 

The letter you show me dated November 2, 1933 on the 
letterhead of the Minnesota Mining & Manufacturing Com¬ 
pany addressed to B. J. McCann is my letter bjit it is not 
my signature. I dictated this letter to my secretary. This 
letter refreshes my recollection as to the bond uied in mak¬ 
ing these samples as to Exhibits 6 to 11 inclusiye. All of 
these exhibits were made in accordance with th^ teachings 
of the Martin Patents and all of them were made under my 
direction. The letter dated November 2, 1933 offered in 
evidence as Plaintiff’s Exhibit 12. I 

i 

Plaintiff's Exhibit 12 marked in evidence I 

Referring to Plaintiff’s Exhibits 6 to 11 inclusive, a pres¬ 
sure of 500 pounds per square inch was used, ^ot one of 
these exhibits has the characteristics of flexibility. I have 
made samples in accordance with the Martin Patent which 
did not use the high pressure of 500 pounds per square inch 
and I produce this one. Fragment of the disc p;reduced by 
the witness with the number 139 on the reverse side, of¬ 
fered in evidence as Plaintiff’s Exhibit 13. 

Plaintiff's Exhibit 13 marked in evidence 

One hundred pounds per square inch was the pressure 
used in making this exhibit. Plaintiff’s Exhibit 13 demon¬ 
strates my previous testimony with respect to the adhesion 
of shellac to the backing. There is only an extrejnely slight 
degree of penetration of the bond to the backihg. Plain¬ 
tiff’s Exhibit 13 does not show any of the characteristics 
of flexibility. 
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I have read and I am familiar with Patent Numbered 
1,565,028 which issued December 8,1925 to Francis G. Okie 
for an abrasive article. The distinguishing feature of this 
Patent as compared to the Okie specification in question is 
that the bond and mineral are not applied from the mixture 
of the two in the 1,565,028 specification, where they 

54 are in the specification in question. I would say this 
was an advantage over the Okie Patent. 

I have read and I am familiar with Patent Numbered 
1,581,657 which issued April 20, 1926 to Francis Gurney 
Okie for an abrasive article. The same differences I cited 
for 1,565,028 are true of 1,581,657. The Francis Gurney 
Okie mentioned in these last two Okie Patents is the same 
person as the applicant of the specification here in question. 

I have read and I am familiar with Patent Numbered 
1,468,960 which issued September 25, 1923 to Frank Joseph 
Crupi for method of making adhesive articles. The same 
differences between Okie^s Application here involved and 
the two cited Okie Patents is true with respect to 1,468,960, 
namely, that in the present Okie Application the bond and 
mineral are mixed before application to the backing, where¬ 
as in the Crupi they are not. In addition there are great 
differences in the bonds. These great differences in bonds 
lead to different usable products since the Crupi bond is 
water soluble animal glue, while the Okie Application dis¬ 
closes a waterproof bond. 

I have read and I am familiar with Patent Numbered 
1,736,964 which issued November 26, 1929 to Richard Paul 
Carlton for composite structure. The main difference be¬ 
tween that Patent and the Application here involved is in 
the bond and general structure of the sheet, the same 
method of applying the grain and bond being common to 
both. 

Referring again to the Martin Patents, it is not possible 
to heat the shellac to the point where Martin says it will 
produce adhesive qualities without making the resultant 
product permanently rigid. 

There are different objectives in making abrasive wheels 
and discs than those of making sandpaper, particularly 
waterproof sandpaper. The abrasive disc for the wheel is 
designed to operate at speeds in excess of those used 

55 in the use of waterproof sandpaper, and the internal 
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strength of the composition must therefor^ be much 
greater in the case of the disc or wheel than in| waterproof 
sandpaper. Since these abrasives are used in precision 
work they must be rigid enough to lend thems(^lves to pre¬ 
cision grinding. To keep up their rate of cuttii^g they must 
lose enough grain in some cases to give a cutting edge to 
the disc or wheel, and this is not true of waterproof sand¬ 
paper. Waterproof sandpaper must be flexible and in our 
present knowledge it must be sharp, its usefulness of other 
things being balanced going hand in hand with sharpness. 
Sharpness in waterproof abrasive means the factor of the 
grains extending out from the bond layer presenting cor¬ 
ners of the grains to the work. In general thi^^ is not true 
of grinding wheels. The grinding wheels or dijscs are cen¬ 
trally held and in the case of wheels no backing is used. 
They are only mixtures of bond and mineral, whereas water¬ 
proof sandpaper is a composite of backings coated with 
bond and mineral and is used mostly by hand.l As to the 
relative thickness of waterproof sandpaper and discs and 
wheels in common commercial uses, wheels are niiueh thicker 
than waterproof sandpaper, as are discs in general. The 
difference may be described as being that in waterproof 
sandpaper the mineral layer may be two or thrpe particles 
in thickness, whereas in discs and wheels tliqy are very 
much greater in thickness of the mineral layeii. 

The sheet of material which is numbered in| red on the 
back, 299, is a sheet of abrasive paper made according to 
the Crupi Patent Numbered 1,468,960. This sheet was made 
under my direction and supervision. The sheet of ma¬ 
terial numbered in red, 299, offered in evidence as Plain¬ 
tiff’s Exhibit 14. 

Plaintiff’s Exhibit 14 marked in evidence 

The other sheet of material which has the number 
56 301 on the back of it in red, is a sheet of ^vaterproof 

abrasive paper made in accordance with tl^e Okie grit 
incorporated case under discussion. This sheet} was made 
in accordance with my instructions and under!my super¬ 
vision. This sheet of material numbered 301 offered in evi¬ 
dence as Plaintiff’s Exhibit 15. I 

Plaintiff’s Exhibit 15 marked in evidence 
The sheet of sandpaper now produced as ai grit 320-a 
waterproof sandpaper made by the Minnesota! Mining & 
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Manufacturing Company and taken from the files of the 
year 1924. The records describing this run show the bond 
to have been applied with rollers as a solution in a solvent, 
the mineral applied in a wet bond and subsequently dried 
and cured under heat, followed by a step known as sizing, 
and this step followed by a curing period. This piece of 
waterproof wandpaper offered in evidence as Plaintiff’s 
Exhibit 16. 

Plaintiff’s Exhibit 16 marked in evidence 

57 Opening Statement on Behalf of the Defendant 

By Mr, Whitehead 

Your Honor, I do not know whether you are familiar with 
what we call reissued applications and the specific limita¬ 
tions upon the granting of such a reissue patent, as pro¬ 
vided in Section 4916 of the Kevised Statutes. I have a 
copy here (handing a paper writing to the Court). 

Now, that statute provides that, “Whenever a patent has 
been granted which is wholly or partly inoperative or in¬ 
valid, by reason of a defective or insufficient specification, 
or by reason of the patentee claiming as his o'wn invention 
or discovery or that he had a right to claim as new, if the 
error has arisen by inadvertence, accident, or mistake, and 
without any fraudulent or deceptive intention, the Com¬ 
missioner shall, on the surrender of such patent and the 
payment of the duty required by law, cause a patent for the 
same invention.” 

Further down in that statute you will find this ruling: 
“The specifications and claims in eveiy such case shall be 
subject to revision and restriction in the same manner as 
original' applications are.” In other words, the statute 
applies to a reexamination of the application just as if it 
were a new application, even if the patentee claims the first 
application had not matured into a patent. 

The law also provides that, “No new matter shall be in¬ 
troduced into the specifications.” 

The courts have applied limitations to that. One is a 
limitation of time. There is no complaint of that here be¬ 
cause there is no question that it was filed on time. No one 
raised the question of inadvertence, accident, or mistake. 
Those questions have not been raised. 
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The claims have been rejected primarily dn the art, 

58 and, secondly, he is claiming things that not at 
all disclosed in the original application | involved. 

Some were rejected on that ground. | 

Now, when we went through with this examination the 
Examiner thought that certain of the claims of the patent 
ought to have been rejected and therefore thef were re¬ 
jected in the original application. Your Honor w^ll bear in 
mind that that does not take away from the owner of the 
patent his patent; it only refuses to grant a reissue. Now, 
this reissue was refused entirely. You will agre^ with the 
Examiner that if none of these claims were patented he 
would still have his patent and the same claims | that were 
unrejected and he could take his patent back with all the 
force and effect as if the reissue had not been fildd. 

The Supreme Court of the United States back in 1895 or 
1898, in McCormack versus Aultman, held the |Examiner 
may reject those claims that are thought to hav^ been im¬ 
properly allowed, but particularly he must not be allowed 
to put his claim for what is not the same invention; and that 
has been interpreted by the Supreme Court to i mean the 
invention which he endeavors to claim in his original patent. 

Now, so far as the art is concerned, as far as this water¬ 
proof cement is concerned, or the cement, or the sandpaper 
is concerned, it is fully disclosed by Okie himself in a pat¬ 
ent which vras issued on an application filed in 1922. This 
patent. No. 1,581,657, is the one marked ‘‘D’’ on yOur folder. 
The Board of Appeals in its decision pointed out, |on page 2, 
what is regarded as distinguishing this claim pr alleged 
invention from what was disclosed in that prior patent, and 
primarily it is the making or, if I may lise the ex- 

59 pression, the mixing up of your binder | and your 
abrasive together before it is applied to the flexible 

backing. I 

Now, a flexible backing is not claimed to be hew. It is 
as old as sandpaper and these things applied |to flexible 
backing. I 

The Martin patents were cited to show that in an abra¬ 
sive element it is not new to mix together a fusible binder 
and an abrasive and apply the two, the abrasive element, by 
heat; that is, you apply heat, melt the binder, including with 


I 

i 
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it the abrasive mixed up together, and you melt it, and that 
applied to the element gives you your abrasive surface. 

Now, the decision of the Patent Office was that Martin 
had told the difference between the putting on of the glue 
and sifting abrading elements on it, mixing up the binding 
element and the abrading element together and then ap¬ 
plying it, and that being true, there was no invention in 
employing that idea to a sheet of sandpaper. 

Now, it is not a question of whether you could take Mar¬ 
tin’s process literally and verbally and make a piece of 
sandpaper with it, but it is a question of the teaching of 
the art. A man comes to the Patent Office and says, ‘‘I 
want a patent, for the first time, on a sheet of sandpaper 
by substituting the steps of mixing a binder and abrasive 
element and fusing them together and then putting them on 
a sheet of paper,” where there was not any mention of 
doing that, in view of the disclosure of the Martin patent, 
which had taught to make it and the abrasive disks in the 
same manner. 

It seems to me that the abrasive disks which you put on 
a grinding machine are entirely different from putting on 
a flexible piece of sandpaper. It might have some 
60 bearing if Mr. Okie could have claimed to be the 
first to make a flexible piece of sandpaper or a flexible 
piece of sandpaper which would not disintegrate when you 
used it under water. That is not true. A prior art was 
against that. 

The only question I can see in this case is that the Martin 
patent teaches the making of an abrasive element by mix¬ 
ing the binder and the abrasive to make an abrasive tool 
or an abrasive article by mixing the binder and the abrasive 
element instead of putting one onto the other, and that is 
the position as stated by the Board. 

I do not think I need go into the minor phases of this 
matter now, such as the indefiniteness of one of the claims 
that the Examiner pointed out and the question of whether 
certain of these claims cover the same invention. Being a 
reissue case, that might be true. I think we can take that 
up when we get to it. 

I would like to say just one more word: the reason I have 
taken so much time to go into this reissue question is that 
all three of these cases before you this morning are reissue 
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applications. All three are applications for the Ireissne of 
the patent. I thought it would save time if I explained to 
you just what that reissue statute is. | 

The Court: I would like you to state that briefly again. 
Mr. Whitehead: A man gets a patent and has certain 
claims in it. Now, he thinks that he claimed more than he 
had any right to claim. That is the unusual cas^, but sup¬ 
posing he has that and he reissues it to take that but. That 
is the case also covered by the disclaimer statute. You 
practically never hear of it. Verbally the statute limits 
you in taking out claims that are too brobd and al- 
61 lows you to put in one that is broader because the 
claims in the original patent were not broad enough 
to truly cover the invention. I 

The Supreme Court, years ago, considered a patent which 
was wholly or partially invalid by reason of defective or 
insufficient specifications, or not being particu^r enough 
to preclude the filing and the Patent Office granting it, sus¬ 
tained a reissue of patent with broader claimsi than ap¬ 
peared in the original patent. | 

Now, the limitation is put upon it that it shall be for the 
same invention and that does not necessarily mban some¬ 
thing that is merely disclosed in the original application, 
but it will allow a patent for the invention which it was the 
intent of the applicant to claim. The Supreme Court 
pointed that out very clearly in decisions sixty ^ears old, 
I suppose—the Clock case and two or three other^. It must 
be the same invention that the inventor was attempting to 
claim. I 

Now, when the reissue is granted, if nothing wbs allowed 
but the actual claims in the prior patent, I take it it would 
be futile for a man to take out his patent because! he would 
be simply given a duplicate which would expire with the 
original. The only thing is to take out claims in the original 
or put additional claims in the original. | 

Now, of course, most reissues, yet not all of tl^em nowa¬ 
days, are filed as these were, putting in broader claims. 
Most of the reissues cover broader claims or thby cover a 
case where a man has a very broad claim and then jumps 
down to a very narrow one. He finds that that very broad 
claim is not patentable. If he simply cuts it out,| he is left 
his narrow ones; so he takes out the broad claims and puts 
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in,some other claims which are less broad but broad 

62 enough to come into that intermediate gap and bring 
the claims up to the others allowed. 

The Court: The original patent is retained for whatever 
it may be worth? 

Mr. Whitehead: The original patent is surrendered when 
the reissue is granted. It is surrendered and cancelled upon 
the granting of the reissue. If the reissue is refused the 
man takes back his patent and it stands. 

The Court: His original patent stands? 

Mr. Whitehead: His original patent stands for the rest 
of the term and is valid on its face just as though the re¬ 
issue had never been filed and granted. Just what effect 
such a suit on such a patent the courts would give to it in 
an action on the claims, I do not know. I do not recall any 
decision where it was tried. In the Aultman case the man 
did not appeal and the Circuit Court of Appeals asked the 
question whether his failure to appeal invalidated any pat¬ 
ent. The Supreme Court said no. 

That is the position in which we stand today. I do not 
think there*is any question that these claims are broader 
than the claims in the patent and follow the prior art in 
their breadth. But that is one question. 

The second question is the claims as originally granted 
are valid over the art and therefore should be refused in 
this reissue application. They come under a little different 
status. The claims of the patent had been found on the art. 
The Examiner found and allowed the patent issue in some 
cases but the others banned, from 13 on, as brand-new 
claims which were never presented to the Patent Office and 
for which this reissue application was filed. 

Does that answer your Honor’s question? I am glad 
your Honor gave me an opportunity to explain it, because 
it applies to the three cases and we can take the other two 
cases up having that understood. 

63 Testimony of Joseph H. Kugler, called on behalf 
of Plaintiff: 

Direct Examination by Mr. Basseches 

My name is Joseph H. Kugler; I live at 495 Montrose 
Lane, St.; Paul, Minnesota. My age is 33, and I am in charge 
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of the waterproof sandpaper laboratory, Minnesota Mining 
& Manufacturing Company. My preliminary training be¬ 
fore employment by the Minnesota Mining & Manufactur¬ 
ing Company was Bachelor of Science degree, chiemical en¬ 
gineering, University of Minnesota, 1926. I was| employed 
at the Minnesota Mining & Manufacturing Comp4ny during 
the summer of 1926. I took one year of gradjiate work 
during the school year of 1926-1927 and became| a perma¬ 
nent employee of this Company ever since. This! Company 
is principally engaged in the manufacture of sandpaper. 

Sandpaper is a flexible abrasive produced by| coating a 
paper web with a bond which holds abrasive particles on to 
the web. In the early days sand was used for majldng sand¬ 
paper but for a number of years we have used ho sand as 
such in sandpaper. The principal abrasive eihployed in 
the manufacture of waterproof sandpaper is silicon carbide, 
also called carborundum. In the manufacture of| glue-bond 
abrasive the principal abrasive is aluminum oxide or alun- 
dum. Both silicon carbide and alundum are I extremely 
hard. They approach the diamond in hardness. Silicon 
carbide is slightly harder and is more friable, ndore brittle 
and a sharper abrasive. Aluminous oxide on the Other hand 
is a tough abrasive, more able to withstand sh^ck, but it 
is a better abrasive for steel where it must resist impact. 


In the manufacture of waterproof sandpaper, wd must pre¬ 
pare the surface of all abrasives so that we gej; adequate 
adhesion of the bond to the abrasive particles. I As to the 
form of abrasive material received by the Minnesota Min¬ 


ing & Manufacturing Company which is employed in sand¬ 
paper, we buy crude abrasives, that is, th^ abrasives 
64 as they come from the electric furnaces. | They are 
about two-inch particles. They are jus^ a rough 
crush and we do all the flnishing preparation I ourselves. 


The finishing preparation varies with the mineral. For in¬ 
stance, in aluminous oxide after the—^we emplo^ all roller 
crushing, incidentally, in order to get the sharpest fracture. 
Ball milling produces a dull fracture. After the mineral 
is crushed to size, we make a rough preliminary Iseparation 
by screens, and in the fine grits, hair grading and separa¬ 
tion. The mineral is then burned in a rotary gas furnace 
to remove all traces of oils or any oiliness whatsoever. It 
is next washed in a silicate bath, which is a detergent and 
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cleans the surface. Then it is dried on steam coil dryers 
and is sealed in closed containers, if possible, so as to pre¬ 
vent the air from gradually spoiling the mineral. The min¬ 
eral on exposure to air over some period of time becomes 
ineffective, as far as adhesion is concerned. The adhesion 
of the mineral drops off. With respect to the recrushing 
of raw material, a grade of sandpaper is not a definite thing 
in this respect, in that it means a variation of grit sizes. 
On screens for instance, a grade is that mineral which goes 
through a certain screen and is caught on the next finer 
screen, which means you have a variation of particle sizes. 
We employ about 100 screens to grade the crushed material 
to which I have referred. After segregation, after screen¬ 
ing, the material is placed in separate bins, graded into fine 
grades by a demonstration grade method which gives a de¬ 
scription showing the distribution of all the particle sizes. 
When we know the actual curve giving the distribution of 
particle sizes, we can blend minerals and produce any defi¬ 
nite grade we desire. To illustrate: I have a graph show¬ 
ing an accumulation curve indicating the microns in size. 
This curve gives the accumulative per centages of all the 
particle I sizes or larger in the grade which is for a grit 320, 
which is a fine grit for waterproof sandpaper. We 
65 have a spread here of 60 microns, which is the mini¬ 
mum spread which we can use or which we can make. 
As the grade gets coarser the spread in size between the 
smallest and largest particles becomes greater. The rela¬ 
tionship of the smallest particle to the largest particle in 
any useable batch is roughly 3 to 1, but in the coarser grades 
it is better than 10 to 1. In preparing a course abrasive 
paper the smallest particle will be about 1/10 the size of 
the largest and in the finer grits would be less, but never¬ 
theless there is a gradation in the size of particles employed. 
The industry has an association which defines what each 
grit size must be for the various manufacturers. In com¬ 
paring the preparation of of abrasive for the sandpaper 
industry to abrasives for use in the rigid abrasive field, in 
the rigid abrasive field they demand a so-called blocky 
grain, which means a particle which is massive. It has a 
heavy cross-section. It is able to withstand heavy shock 
and, due to the demands on sharpness and high initial cost, 
must have the opposite fracture. We must have needles. 
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thin plates. With regard to these cross-sectionsj in water¬ 
proof sandpaper a good many of the particles aije as much 
as eight and ten times as long as the diameter^, and are 
really little spirals. If we could get all of that fracture it 
would be very desirable. As it is we get as mu6h of it as 
we can. That is obtained in two ways: in the first place, 
in the manufacturing of silicon carbide, which jaas a nat¬ 
ural crystal structure of platelets, in order to get a dense, 
blocky structure out of that, the manufacturers! of silicon 
carbide heat the crystal structure to incipient fusion where 
the crystals just begin to melt together. They gW a dense¬ 
ness there which we do not. We want the thin f rhcture and 
the splintery particles. We also get that from! the wheel 
industry in one other way. We try to use as miich as pos¬ 
sible impact crushing, which gives a sharp, cleain fracture 
and not a milled grain. We do not want ^ ball mill 
66 product which knocks off all the sharp ^dges and 
dulls the graining. In waterproof sandpa^^er I would 
say 90% of it is employed on automobile finishes which up 
to the present time have been almost entirely iiitro-cellu- 
lose finishes. Nitro-cellulose plasticized with ^plasticizers 
and gums, when it is fresh and, incidentally, we ^ave to do 
the sanding when it is fresh, is very soft; so we have to 
sand soft surfaces. This requires extremely shatp mineral 
products, a razor type of cutting. Eeally an atrasion on 
something gummy is a rather difficult thing. We have to 
remove it fast. We have to do so without much pressure, 
because a man cannot apply much pressure witji his hand 
on lacquer, so we must have a sharp and fast-cfitting tool 
with a minimum pressure. Contrasting this work with that 
required in the rigid wheels or disks, fij:st of all, the rigid 
wheels must be strongly bonded because of the Centrifugal 
force due to the speeds employed which run as high as five 
or six thousand R. P. M. The rigid wheels are u^ed against 
metals, chiefly under terrific pressure at high speed. They 
are really a blunt tool. The surface of a grinding wheel has 
not the projections that sandpaper has. It is dfill. It will 
remove stock under heavy pressure. Under light pressure 
it will remove little or nothing. That type of ^tone could 
not be used, for instance, on a laquer finish. $andpaper, 
on the other hand, must have the bite. We try |to get this 
bite in addition to the mineral coating by an electrostatic 
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method of coating the mineral, which means the mineral 
particles are fed onto the web by an electrostatic charge, 
which lines the particles up between the plates lengthwise 
and makes them stand up on end, all tending to give that 
sharpness which is necessary in sandpaper. Incidentally, 
when sandpaper is worn out, but a very small percentage 
of the abrasive has been removed. Most of the abrasive is 
still on the sheet and it is discarded because it has no sharp¬ 
ness. The type of surfaces which the sandpaper is intended 
to treat is soft films, soft surfaces, and the rigid abra- 
67 sives are intended to treat the harder and tougher 
surfaces as a rule. If you were to take the abrasive 
of the type designed for sandpaper and embody it and ex¬ 
pose it, in the production of rigid abrasive articles such as 
wheels or discs it would have no life at all. These long pro¬ 
jections, unsupported granules, would be knocked off imme¬ 
diately. This is due to the character of the abrasive; in 
silicon carbide due to the extreme brittleness of the material. 
It is extremely friable and you can crush it. The thin par¬ 
ticles sticking up with their fine projections in a rigid abra¬ 
sive article would, or the first thing they would try to do 
would be to gouge into the article, but due to their friability 
they would not take the tool action. They would break off. 
That is with a rigid bond. As to the speeds of operation 
used in the rigid types of abrasives, on a high-cycle cup 
wheel, which is used very much in removing welds on auto¬ 
mobile bodies, 5,100 E. P. M. Comparing this with the use 
of sandpaper, sandpaper is used by men by hand. They can¬ 
not move very fast and we have to remove the stock by 
slow motion. In referring to the application of consider¬ 
able pressure in the grinding with rigid abrasive it implies 
a great amount of pressure because of the small area in 
contact with the wheel ordinarily. For instance, on a chisel, 
a cold chisel, a man can bear down with 15 pounds of pres¬ 
sure, but the actual square inches in contact is very small, 
so that per unit of area exposed in grinding operations with 
rigid abrasives is under great pressure. In the rigid abra¬ 
sives in the use of blunt particles, these particles which have 
heavy cross-sections against the needle-like structure which 
we must try to get, this blunt structure is necessary because 
it ^ves a man good cross-section for resistance to impact 
and it cuts down the breaking-down of the mineral which 
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they have to face. I know what is meant by th^ clearance 
angle of one type of tool as compared with clearance 

68 angles for a plane or a woodworking tool. On soft 
material it is possible to cut at high speeds with a 

very thin-blade knife. The harder and tougher the ma- 
I terials are to cut, the more you must assume a blunt tool, so 

I much so that in a lathe tool in steel you have almost a 90® 

! clearance angle as the piece rotates on steel. Ybu have al¬ 

most a 90® angle necessary to give you ample strength for 
stock removal. Whereas in a woodworking tool in the type 
of a plane you could use a very slight angle. | Therefore, 
consideration must be given to the characteristics of the 
abrasive particles as well as the work upon whicK the abra¬ 
sive particles are to do their work. 

I have examined the Application of Okie 492,863. 

File wrapper and contents of Okie reissue Application 
492,863, offered in evidence as Plaintiff’s Exhibit 17. 
Plaintiff’s Exhibit 17 received in evidence | 

Okie’s application described the making of sandpaper by 
the mixing of adhesive with abrasive and applying it to a 
web to produce a sheet of sandpaper. Okie’s adhesives are 
all of the oxidizing oil varnish type; by that I m^an varnish 
! that contains drying oils. These oils on oxidation become 

i solid, forming a rigid bond, which he requires for his ad¬ 

hesive. The ingredients which Okie uses in the production 
^ * of his binder are Linseed oil, Chinawood oil, ^nd resins 

i principally. Linseed oil is a drying oil which absorbs oxy¬ 

gen and forms a solid film. Chinawood oil ha$ the same 
, relative characteristics. The resin employed ^ves more 

tensile strength and more waterproofness. Oth^r ingredi¬ 
ents provided for in Okie’s binder are dryersj pigments, 
which help to prevent binder penetration. When paper is 
^ coated with oil varnishes there always is some penetration 

onto the paper. Some is necessary in order tb get good 
» anchorage on the backing. To facilitate the application of 

this material in the production of sandpaper |Okie adds 
thinners. Thinners are solvents and they evaporate 

69 and leave the film entirely. We have then ^o consider 
the Chinawood oil, the hardened resin, fhe linseed 

oil, entering into the production of the final product, and 
the volatile thinners which facilitate the application of 
those. When these are incorporated together T^thout the 

! 

I 

I 

I 

i 

I 

_I_ 
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abrasive it produces a film which has good flexibility, good 
waterproofness and a fairly high tensile strength. Before 
the incorporation of the abrasive the mixture is an oily 
mass. The next step in producing sandpaper is mixing of 
the abrasive with the oily varnish. A waterproof binder 
has not always been used. It was not until the development 
of waterproof sandpaper in the early part of 1920. Com¬ 
paring the earlier water soluble type of binder with that of 
the Okie Application, the older type of sandpaper which is 
a glue sandpaper employs glue which is water soluble. Glue 
is a harder bond and the present Okie binders are the bind¬ 
ers employed in the industry today. Consequently the glue 
sheet of sandpaper is a harsher sheet. By “harsher” I 
mean the abrasive particles are held more rigidly to the 
backing and are not permitted to shift around and move on 
abrasion. This means that glue sandpaper cannot be used 
for soft finishes successfully, such as finishes of the lacquer 
type, because the scratches are too deep and cannot be re¬ 
moved Subsequently by polishing. The paper used must 
have high tensile strength to be able to withstand the strains 
put on it during sanding. It should be and was during the 
Okie application especially, a dense paper, dense enough 
not to permit undue penetration of the harder binders be¬ 
cause if they would penetrate into the paper the whole mass 
would become so brittle as to be unuseable. The grit- 
incorporated process of Okie means the coating of a mix¬ 
ture of these oil varnishes and abrasives directly onto the 
web of paper and subsequently heating to solidify the bond. 
As to the preliminary treatment given to the paper, the 
paper must be further waterproofed. These papers 
70 we buy are not waterproofed. They are heavily sized 
but they are not waterproofed. Sizing in the paper 
industry usually means a resin size which precipitates the 
aluminum resinate in the paper fibers, and then after the 
formation of the paper web the web is passed over super¬ 
calendars, which produce a hard, dense surface. This dense 
surface is necessary in order to avoid too much binder pene¬ 
tration into the paper. If you get too much binder penetra¬ 
tion the sheet becomes brittle and breaks upon use. If the 
binder penetrates into the backing it not only produces a 
brittle backing but the abrasive particles are inadequately 
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bonded because the bond has left them and goijte into the 
paper. | 

I am acquainted with the production of sandpaper by 
other means. As to other means employed by uniting the 
abrasive particles to the backing, a very common | method is, 
first, to back and size the paper and then on the opposite 
side coat a layer of bond and subsequently spriifikle on, by 
various means, the abrasive particles which anjjhor them¬ 
selves to the wet binder. When the abrasive particles are 
sprinkled on, all of the abrasive material does not stick 
there. Depending upon the method of applying tMs min¬ 
eral, between four and sixty per cent stick. The |rest of the 
mineral falls otf, but there is a peculiarity in 'sandpaper 
which develops in this coating and that is thatj there is a 
preferential coating of the fines of a grade of mineral fall¬ 
ing off the sheet that did not stick to the bond. It is always 
coarser, and if it is recoated the fines are again | selectively 
coated and the material falling off the second time is still 
coarser. Earlier I testified that the abrasive particles which 
were employed are about from 1/5 to 1/10 the jsize of the 
largest particle. The finer particles will stick an(^ the others 
are discarded to the extent of about 96 to 40%. Uni- 
71 formity is not only an objective in the production of 
sandpaper, but a vital necessity. About 40,OOO yards 
of material per day go through one oven in the production 
of sandpaper in the Minnesota Mining & Manufacturing 
Company and we have two ovens. The tolerahce on our 
standard in regard to sand or abrasive used is t^o microns 
at any portion of the accumulation curve. ThO discarded 
abrasive material which does not stick to the bifider is re¬ 
processed; it is not safe to try to re-coat it iipmediately. 
If all the overage is discarded the desired uniformity is 
maintained. If the overage is not discharged but re-coated 
the mineral will coarsen up sufficiently so that |at the end 
of the day’s run the sheet of sandpaper will be aj full grade 
out of standard. To regrind and reuse the discairded abra¬ 
sive material is an expensive operation. It is | difficult to 
state exactly the daily capacity of the Minnesot4 Mining & 
Manufacturing Company. We have at times supplied 20,- 
000 pounds of material a day. | 

In the Okie grit-incorporated process overag^ is not in¬ 
volved, because all the mineral is mixed with th^ binder at 
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one time; no mineral is rejected. One of the features of the 
Okie invention is that in mixing the binder and the abrasive 
particles and depositing upon the web, if sufficient quanti¬ 
ties of fluid binding is employed it will wet the backing and 
the backing will be bonded. Okie uses a relatively high 
amount of binder and solvents, all of which help to promote 
anchorage to the backing and wetting of the backing. After 
the mixture of abrasive materials to the binder and the 
backing, it passes directly into the ovens and is secured, 
which means the solvent is evaporated and the bond is 
solidified by oxidation. Between the time before the 
material is heated again after the solvent has evapo¬ 
rated, the abrasive particles remain approximately in the 
position as put. They are not forced down into a 
72 compact structure. It is rather a loose mass. The 
particles are free to move about but they do not move 
much. If tremendous pressure were put on the granules 
the sandpaper would have an artificial surface and the 
granules would be packed in a dense manner, producing a 
different type of abrasive. That pressure would cause the 
binder to wet down onto the paper somewhat better. In the 
grit-incorporated process you do not have the close com¬ 
pacting of the mineral particles but a more open structure, 
as contrasted with the pressure of the Martin process. 

I am familiar with the Martin reissue patent No. 17,740 
of July 22, 1930. Martin refers to a mixture of bond and 
abrasive which is sprinkled into a ring backed up by a plate. 
He introduces a plunger into the ring and cures the bond 
under pressure such as 500 pounds per square inch. Mar¬ 
tin mentions shellac as a binding material. Shellac is a 
solid which ordinarily comes in flakes, but I presume in 
order to use it he would pulverize it. Martin prescribes 
approximately 1 part of binder to 9 parts of abrasive. It is 
a very low amount of binder and will not fill the space be¬ 
tween the massive particles. Martin heats the mixture of 
shellac and abrasives before pressure is applied. Heat 
tends to soften this shellac; you can make a very viscous 
liquid of it. The pressure is continuous until the material 
is cured. I do not think he definitely states how long the 
material is exposed to the pressure. Considerable time is 
consumed during the application of the pressure spoken of 
by Martin on page 1, line 70, of the Patent. The limitations 
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of making the product depend upon the mold employed. As 
claimed, it is essentially a molding operation arid depends 
upon the number of holds and the time required io perform 
this cycle. Okie as distinguished from Martini is a con¬ 
tinuous process where the mixture of the abrasi^ and ad¬ 
hesive is applied to a web continuously ahd the web 

73 is fed into an oven continuously. The oveiis are what 
we call festooning ovens. The wet sandpaper is hung 

in loops over sticks which move along slowly through the 
oven. The minimum time required to go through the oven 
once is about 16 hours. Those ovens are about 190 feet by 
90 feet and the racks go hack and forth in the oven. The 
racks are sticks moved along in rows in the ovenk A rack¬ 
ing system is the mechanism that moves the sticks that hold 
the loops of sandpaper. Approximately 40,000 yards of 
material would be on the racks and in the ovens a|t one time. 
In comparison with the molding operation to i which the 
Martin Patent refers, the Martin molding operation is 
limited to the individual molding of one disc per i[Qold. The 
size of the most used disc sheets is 9-1/8 inches, although 
we produce discs up to 31 inches in diameter. | Nine and 
one-eighth inches represents the dimensions of | the actual 
mold. Each disc was at one time or another in ohe of these 
molds. You would need as many molds as yopr capacity 
to turn out discs. I would call the Martin process an inter¬ 
mittent or batch process. Martin’s finished product would 
be of the rigid abrasive or grinding wheel type! as distin¬ 
guished from the type of abrasive employed id the sand¬ 
paper field, as far as surface structure is concerned. I have 
seen a product made in accordance with the Maiitin patent. 

I am examining a fragment of an abrasive disc marked 
iK'aintiff’s Exhibit No. 3. It is a porous abrasive disc, 
weakly bonded, rather poor adhesion to the backing, and 
looks as though it were formed under pressure because the 
majority of the particles at the surface are one level. The 
character of the particles themselves are aluminus oxide 
abrasive particles and which are more round, more massive, 
so that they can do heavy grinding such as steel. I The sand¬ 
paper industry at the present time makes no 'Waterproof 
sandpaper with aluminus oxide. The surface ofj this abra¬ 
sive is too dull to be serviceable for flexibly abrasives 

74 of the sandpaper type. There is a wealf bond be- 
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tween the abrasive and bond layer and the backing. The 
bond is weak and would be too weak for serviceable sand¬ 
paper. It comes otf readily by hand, and in commercial 
sandpaper it must be impossible to separate it by hand. 
I would s^y this material was underbonded. There is not 
enough adhesive as compared with ordinary sandpaper, or 
as compared with the Okie Application. It is not usual with 
rigid abrasive articles to have as little bond as Martin has. 
But it is usual that the bond in ordinary sandpaper is 
greater than in wheels. The characteristics of the Martin 
adhesive, for instance, which states shellac, is a hard, rather 
brittle binder. It melts at fairly high temperature and 
forms a viscous liquid. The Martin bond would never be 
as free flowing as the Okie oil bond or oil varnishes, and it 
would never wet as well. I mean it would never flow as w-ell 
either through the particles or onto the backing. Consider¬ 
ing and. assuming that the same character of bond were 
employed in the compactive type of abrasive particles as in 
Martin, the compacting would tend to hold the binder in 
the compacted particles. In the molding operation the 
spaces between the granules or grains approach more capil¬ 
larity sizes, which means the bond of these capillary forces 
would tend to let the bond in the abrasive bond mixture. 
You must wet both the backing and the mineral particles in 
order to cause adhesion between the mineral layer and the 
backing. If the bond is all held in the mineral layer and 
there is no wetting in the backing, you are going to have 
failure at the interface; if the bond all leaves the inner 
layer and goes into the backing you are going to have suffi¬ 
cient abrading of the abrasive particles and too much shell¬ 
ing away of your abrasive. Considering the pressure at 
which Martin compacts his abrasive layer and the quantity 
and character of adhesive employed by Martin, his bond 
would not serve as a sufficient bond between the backing 
and the abrasive in the production of sandpaper. The ad¬ 
hesion between the cloth and the abrasive particles 
75 in Exhibit No. 3 would be much more suitable for the 
rigid abrasive bonds, because the composite cement¬ 
ing of all the little particles that touch the whole disc al¬ 
ways enter into holding this disc into position or doing 
abrading work where the flexible abrasives, if the abrasive 
is bent and used around window frames of cars, the sum 
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total of all the adhesion on the backing cannot enljer into the 
picture at one time. It is the adhesion of the miheral to the 
individual little areas that spells whether you are going to 
have ample adhesion or not. In the abrasive discs or rigid 
wheels, backed as Exhibit 3 is backed, every pbint of ad¬ 
hesion contributes to holding other particles ih position. 
That is not the case in flexible abrasive articles! I do not 
think Martin teaches sandpaper art. If you T^ould omit 
the molding step you immediately would have properties 
which are advantageous to sandpaper, more adyantageous 
than in Martin. The Martin disclosure teaches how to 
make abrasive discs by means of mixing shellac and abra¬ 
sive, placing into the mold, applying heat and then pressure 
to form an abrasive discw Under the disclosure of Martin 
as far as the abrasive particles are concerned, it is suitable 
for making flexible bases such as sandpaper. There is no 
difference designated as far as the abrasive particles are 
concerned. In respect to fracture and shape of particle, it 
is not usual to have the same type of abrasive in the Martin 
type of construction as in sandpaper. The typ^ of binder 
Martin designates would be too brittle for waterproof or 
flexible waterproof sandpaper. Martin does not; tell any¬ 
thing as to the relationship of the bond to the abrasive in 
the manufacturing processes, such as are employed in the 
making of Okie sandpaper. In the Okie application no 
pressure is used, which means you are not forcing the abra¬ 
sive mass to conform to a mold shape, which, from the 
standpoint of sandpaper, causes a material so dull that it 
would not be useable. Also the Martin paient would 
76 form an abrasive which is denser and less porous, 
due to the fact that the particles are forced together 
into intimate contact forming a disc. I think tha); would be 
the principal difference. The Okie product wohld tend to 
give you a bite or a tooth which the Martin product would 
not. It would give a sharp abrasive sheet and ndt an abra¬ 
sive disc where all the particles or the principal dumber of 
particles are at the same level. 

I have had occasion to inspect sandpaper mad^ in accor¬ 
dance with the Okie process. If all the other materials are 
the same in the making of sandpaper, ordinarily a darker 
sheet has a means by which the top layer of mineral stands 
up more individually. In other words, the sheet tends to be 
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sharper. I am examining Plaintiff’s Exhibits 15 and 16. 
I am told Plaintiff’s Exhibit 15 is made in accordance with 
the Okie process, and Plaintiff’s Exhibit 16 is an actual 
piece of sandpaper made in 1924. Exhibit No. 15 will not 
reflect as much light as No. 16. A rougher surface is indi¬ 
cated. Plaintiff’s Exhibit No. 14 is the Crupi bond sample. 
I know how that was made. It was made according to the 
Crupi formula 'which employs among other things, glue, 
phenol, and it is tanned afterwards. It is made by coating 
the adhesive and applying the mineral to the coated ad¬ 
hesive. I do not think it is quite fair to compare these dif¬ 
ferent materials because the reflective characteristics would 
be different under those circumstances. I have no other 
way of determining the difference in character between Ex¬ 
hibit No. 14 and Exhibit No. 15. 

My attention is directed to a sample of an abrasive disc 
which is marked Plaintiff’s Exhibit No. 11 with No. ‘‘130” 
on it, and my attention is directed to the testimony taken 
describing the procedure in making that specimen which in¬ 
volved and which is referred to in Plaintiff’s Exhibit No. 5: 

“The use of a pressure of 500 pounds per square 
77 inch, using Mineral No. 280, aluminum oxide, a heat 
of five hours at 100 degrees centigrade, and then a 
heat of fourteen hours at 145 degrees centigrade.” This is 
a brittle, rigid abrasive, poorly anchored to the cloth back¬ 
ing and quite friable. The surface characteristics of that 
abrasive are very smooth since it is conformed to the mold 
shape. The cloth has been ruined by the heat. It is very 
weak and tears readily. 

My attention is directed to Plaintiff’s Exhibit No. 6, a 
specimen of which includes the notation “125”, and I am 
informed from the previous testimony that it was made 
from grit 36 aluminum oxide, a bond of 9%, pressure of 
500 pounds per square inch, 'with a heat of 1-1/2 hours, and 
then a setting temperature of 145 degrees Centigrade for 
14 hours w'ith the backing of cloth. The surface contour of 
the abrasive is very smooth. The mineral is dense, packed, 
adhesion to the backing is fair, and the cloth again has been 
rotted by the heat. It tears readily. That backing does not 
retain its initial strength; it could not under those condi¬ 
tions. It does not retain such strength as would make it 
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suitable for flexible abrasives. Tbe heat has rotted the 
cloth. I 

My attention is directed to a fragment of a grinding disc 
marked ‘‘Plaintiff’s Exhibit No. 13” with th^ number 
“139”, and I am informed from testimony takbn that it 
was produced using pressures of 300 pounds p0r square 
inch. The properties of this specimen are the same as the 
last two specimens before this, a hard, smooth surface, poor 
adhesion to the backing, cloth readily torn. That doth 
would not be suitable for making flexible sandpajper. The 
abrasive between the adhesive and the cloth woiild not be 
suitable for making flexible sandpaper. | 

The Court: In this case aren’t we dealing with 
78 two things: first, the process; secondly,| the new 
manufactured article ? j 

Mr. Whitehead: Yes. i 

The Court: Those are the only two things. i 
Mr. Wliitehead: There are claims for both, or | for each, 
rather. 

The Court: Now, is it the contention of the Gdvernment 
that the rigid disk there (indicating) is the saijae as the 
sandpaper? i 

Mr. Whitehead: Obviously not. I 

The Court: You do not contend that you have to have 
this same backing? | 

Mr. Whitehead: No. 

The Court: Nor the same adhesive nor the s4me abra¬ 
sive ? I 

Mr. Whitehead: No. i 

The Court: Now, aren’t we taking up a lot of fime here 
showing the difference between sandpaper and the Martin 
disk when it is admitted that they do not have |the same 
backing, that they do not have the same adhesive^ and that 
they do not have the same abrasive ? | 

Mr. Whitehead: That is a fact and it is nothing new. 
The Court: So we had better get to the real point of is¬ 
sue here and that is whether the Okie process differs from 
the Martin process, and whether the Okie coatihg on the 
backing differs essentially from the Crupi, is it? I 
Mr. Whitehead: Then, this, if your Honor please, differs 
from the prior art, not specifically, but generically^ In mak¬ 
ing up the connection in the paper he mixes the bonding ele- 
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ment and the abrasive before be applies it. Now, I say that 
the Martin patent taught him bow to do that; not in a spe¬ 
cific way, but be is not claiming a specific way, but be says 
*‘by mixingThe idea was mixing the adhesive and the 
abrasive together and putting them on together and 
promptly treating them to make them fuse, in that case, 
and adhere. Now, be does not claim specifically anything. 
He claims, ‘‘I claim to apply to a flexible piece of sandpaper 
abrasive by mixing the abrasive element with the 
79 adhesive element and applying it to the paper.” 
Now, that is the case. 

The Court: I think that much of this testimony is not 
really to the point in the case. 

Mr. Whitehead: Let me put it in just a little different 
way; this is not a substitution; it is not a substitution but 
it is the teaching of the art for the doing of anything upon 
which he predicates his claim that it is different from others. 
That is the only point raised in the case. 

Comparing the features of the Martin Patent and the 
features of the Okie process you get the following results 
which are not obtained in the Martin process where pressure 
and molding is eliminated from the Martin process: A 
sharp, free-cutting surface, better adhesion of the bond and 
mineral layers to the backing, less dense structure, because 
the mass has not been compressed with pressure. The 
Martin process will not give you sandpaper. I have the 
Okie application before me. The statement on page 13 be¬ 
ginning with line 10 of the Okie specification which reads, 
“when the sizing is to be applied, the sheet is unrolled from 
the rack on which it is supported and a moisture-proof 
layer is applied to the back of the sheet, if desired, as, for 
example, that side of the entire body of the paper has not 
been previously waterproofed.”, indicates sufficiently to me 
that there was a continuous operation in forming that ma¬ 
terial before it is rolled in a continuous operation for un¬ 
rolling in order that it be supported by the rack and un¬ 
rolled from the rack. The last three lines on page 12 of 
the Okie specification which read, “The paper or cloth 
abrasive sheet is then removed from the drying room, and 
if it is convenient to apply the sizing coat, this is done im¬ 
mediately. If not convenient to size at that time, the abra¬ 
sive sheets are left on the rolls until it is so convenient to 
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apply the sizing coat. The time which th^ abrasive 
80 sheet is left on the roll is, generally speaking, im¬ 
material ; however, you may apply the sizibg coat at 
a particular phase of the hardening of the abrasijve carrier 
binder in order to enhance adhesiveness.’’, conform with 
the continuous operations which we are now using. 

I 

Cross-examination by Mr. Whitehead 


In mixing the so-called Okie sandpaper the abrasive par¬ 
ticles and the binder are mixed together by stirring them up. 
We use a little type of mixer, something like a 
proposition. I have read the Okie application. There is no 
description in it as to how that is done. I do I not think 
there is anything in the Okie application as to the charac¬ 
ter of the abrasive particles, that is, as to their |sharpness 
or their shape. It just refers to an abrasive. | There is 
nothing in the Okie specification as to how the I drying is 
done. I think I have read through the whole Okie Patent. 
As to whether there is anything in the claims to indicate that 
the Patent intended to claim a continuous process, I know 
there is a reference that is also brought out in Okie, but I 
am not just sure in what part of Okie, where he talks about 
loading up after it is coated, heated, and rolledj. I mean 
that in this respect, to keep the plant going without shut¬ 
downs for some operation that is required in a | cycle, for 
instance, where you make a disk you would ad(i the mix¬ 
ture of an abrasive and it must be pressed in the| mold and 
you must take it out of the mold before you caii use that 
again. In our process as described in the Oki^ applica¬ 
tion, in respect to the coating on the web, the raw| materials 
are put in one end and the finished product brought out the 
other, without any interruption whatever. The making of 
sandpaper can be made a continuous process. Drying and 
cooling ofiF are all described. The web moves right along 
during the whole operation. That is how it is done. 
81 I know that is mentioned in that Okie fil^ but I do 
not know what part it is mentioned in. Page 13 of 
the application states, “Wken sizing is to be apj^lied sheet 
is unrolled from the rack on which it is supported and a 
moisture-proof layer is applied to the backing sheet, if 
desired, as, for example, if that side of the entire body of 
the paper has not been previously moisture-probfed. ” It 
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says ‘‘unrolled from the rack’’, implying it is in rolls. That 
is what we would call a continuous process in making sand¬ 
paper. The time which the abrasive sheet is left on the 
roll is, generally speaking, immaterial. It repeatedly refers 
to roll material. The process is distinguished from, for 
instance, molding it into individual discs. I would say it 
was a continuous process. 

Q. Well, it might not be made in individual disks, but 
because it is not made in individual disks it does not 
necessarily follow that it is continuous ? A. No. 

Mr. Whitehead: I may say at this point, your Honor, 
on that point it was described as a continuous process, but 
there was no intention to be drawn from the claims of the 
patent that he was attempting to claim any such process, 
and that is the point I tried to bring up and Mr. Basseches 
objected to it. 

The Court: Ask him what the claim is on the specifica¬ 
tion. He said he was familiar with the claims. 

Mr. Whitehead: I withdraw by question simply because 
it is perfectly apparent from the claims themselves, 
whether he says it himself or not. 

By the Court: 

Q. You do not claim that the sizing put on the back is 
put on at the time that the bond and the abrasive are put 
on? A. No, sir. 

Q. The sizing was put on afterwards. It may be put on 
days or a week or two afterwards? A. That is 
82 right. 

' Q. Now, then, you do not claim that the binder and 
the abrasives form any chemical union? A. No. 

Q. It is purely a physical mixture? A. It is purely a 
physical mixture. 

Q. And that is the same with the Martin patent, that is 
purely a physical mixture? A. Yes. 

Q. And the Martin patent, as an abrasive, is not as sharp 
as those in the present case; is that right? A. Yes. 

Q. But there is no difference in the original of either 
one of those two kinds of abrasives. They both have been 
used before, haven’t they? A. I would hardly say that, 
your Honor. That is a development that came with a lot 

of work. 
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Q. There is no claim in this patent that these abrasives 
used by Okie were original patents? A. That i^ right. 

The Court: That is all. 

The reference to sandpaper indicates a different form of 
grains as compared to that which would be erhployed in 
the Martin patent in respect to sandpaper knowledge. I 
would say that the statement in Okie that it is directed to 
the production of sandpaper, indicates the character and 
form of the abrasive particles. The reference ii^ Martin as 
to the purpose for which Martin is to practice his invention 
for rigid grinding wheels indicates the character, form and 
contour of the abrasive particles. Other sandpapers have 
similar abrasives on them. If you take separately the 
abrasive that Okie uses, the binder he uses or Ijhe backing 
he uses, there is nothing novel in each separate article. 

The Court: It is not claimed in this suit that 
83 these different articles that I have mehtioned are 
novel? That is not claimed? I 

Mr. Basseches: That is not the subject-matter of this 
particular case. 

_ j 

Kedirect Examination by Mr. Basseches I 

i 

By ‘‘continuous process’’ we mean, starting rk the morn¬ 
ing, starting the coating on the web and keep coating all 
day long, coating mineral and abrasive all the time except 
for shut-downs and mechanical troubles. The w6rd “rolls” 
means a web made continuously. A roll is around 500 yards 
long. That is an easy size to handle in moving it around 
in a factory, 500 yards to a single roll. The rolls are not 
severed for treatment. They are spliced together and they 
go through the plant in one web. The rolling land unroll¬ 
ing of the web for treatment indicates that it is a continu¬ 
ous treatment, as I read the Okie specification, i 

Defendant’s Exhibit No. 1 offered and receifved in evi¬ 
dence. 
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84 In the District Court of the United States for 

the District of Columbia 

In Equity No. 56,917 

Minnesota Mining & Manufacturing Company, Plaintiff 

vs. 

Conway P. Coe, Commissioner of Patents, Defendant 

Stipulation 

It is hereby stipulated by and between counsel for the re¬ 
spective parties to the above entitled cause, subject to the 
approval of the Court, that the foregoing statement of 
evidence is true, complete and properly prepared, that it 
contains the substance of all the evidence given at the hear¬ 
ing of this cause, and it may be considered as a record of 
the trial in making up the transcript of the record on ap¬ 
peal. 

And it is further stipulated that either party may refer 
to the original transcript of the testimony taken at the trial 
in evidence therein for correction of errors in the printed 
record. 

H H BENJAMIN 
Solicitor for Plaintiff, 

1416 F St., N. W., 
Washington, D. C. 

R. F. WHITEHEAD, 
Solicitor for Defendant 
Commerce Building, 
Washington, D. C. 

Order 

Upon reading and consideration of the foregoing stipula¬ 
tion, it is, on motion of counsel for the plaintiff herein, this 
21st day of January, 1937, 

ORDERED by the Court that the foregoing condensed 
statement of evidence be duly approved as true, complete 
and properly prepared and as containing the substance of 
all the evidence given at the hearing of this cause. 

DANIEL W. O’DONOGHUE 
Justice 
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85 EFD:ERD P^per No. 9 

Eq. 56,917 

Department of Commerce 
United States Patent Office ! 

Washington, D. C. I 

j 

Mailed I 

February 14, 1933 j 

i 

Before the Board of Appeals 

i 

In re application of Francis G. Okie, | 

Serial No. 492,863, | 

Filed Nov. 1, 1930, | 

For: Abrasive Article and Method of Making the Same. 

♦ # ♦ * * * 

I 

Examiner *s Statem,ent j 

I 

* * • * • • «c j* 

j 

Applicant appeals from the action of the Examiner, fi¬ 
nally rejecting claims 2 to 11, inclusive, 13, 18, 21, 23, 26, 32, 
37, 38, 41 and 42, which read as follows: I 

2. The process of making a stable waterproof abrasive 
article in the nature of sandpaper or the likej which in¬ 
cludes employing a sheet of fabric which has b4en treated 
to prevent disintegration in a water abrading opjeration, in¬ 
corporating a grit of comminuted abrasive particles in a 
waterproof adhesive material, applying such incorporated 
grit and adhesive material to said sheet for | connection 
thereto to maintain the bonding effect throughout the effec¬ 
tive abrading life of the abrasive article when einployed in 
a water abrading operation, and subjecting the article to 
heat after one of said steps. 

3. The process of making a stable waterproof abrasive 
article in the nature of sandpaper or the like, which in¬ 
cludes employing a sheet of fabric which has been treated 
to prevent disintegration in a water abrading ojieration, in¬ 
corporating a grit of comminuted abrasive pairticles in a 
waterproof adhesive material, applying such incorporated 
grit and adhesive material to said sheet fori connection 
thereto to maintain the bonding effect throughout the ef¬ 
fective abrading life of the abrasive article wh^n employed 
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in a water abrading operation, and subjecting tbe sheet with 
its coating to heat after each of said steps. 

4. The process of manufacture a stable waterproof abra¬ 
sive article in the nature of sandpaper or the like, which 
includes incorporating a grit of comminuted abrasive par¬ 
ticles in a waterproof adhesive material, applying such in¬ 
corporated grit and adhesive material to a sheet for con¬ 
nection thereto to maintain the bonding effect throughout 
the effective abrasive life of the article when employed in 
a water abrading operation, and applying heat to the ar¬ 
ticle. 

5. The process of making a stable waterproof abrasive 

article in the nature of sandpaper or the like, which 
86 includes incorporating a grit of comminuted abra¬ 
sive particles in a waterproof stable adhesive mate¬ 
rial applying such grit and adhesive material to the front 
surface of a sheet, allowing the adhesive to penetrate the 
sheet to maintain the bonding effect throughout the effec¬ 
tive abrading life of the article when used in a water abrad¬ 
ing operation, and compensating for such penetration of 
the sheet by the adhesive by applying an auxiliary water¬ 
proofing and bonding coat to the back surface of the article, 
and applying heat to the article after one of said steps. 

6. The process of making a stable waterproof abrasive 
article in the nature of sandpaper or the like, which in¬ 
cludes incorporating a grit of comminuted abrasive par¬ 
ticles in a waterproof stable adhesive material, applying 
such grit and adhesive material to a sheet, allowing the ad¬ 
hesive material to penetrate the sheet to maintain the bond¬ 
ing effect throughout the effective abrading life of the ar¬ 
ticle when used in a water abrading operation, and compen¬ 
sating for such penetration of the sheet by the adhesive by 
applying another coat upon the incorporated grit and ad¬ 
hesive as an auxiliary bonding and waterproofing agent, 
and applying heat to the article after each of said steps. 

7. The process of making a stable waterproof abrasive 
article in the nature of sandpaper or the like, which in¬ 
cludes incorporating a grit of comminuted abrasive par¬ 
ticles in a waterproof stable adhesive material, applying 
such grit and adhesive material to a sheet, allowing the ad¬ 
hesive material to penetrate the sheet to maintain the bond¬ 
ing effect throughout the effective abrading life of the ar- 



MINNESOTA MINING AND MFG. CO. VS. CONWAY I^. COE. 71 

j 

tide when used in a water abrading operation, compensat¬ 
ing for such penetration of the sheet by the ajihesive by 
applying another coat upon the incorporated gdt and ad¬ 
hesive as an auxiliary bonding and waterproofing agent, 
and applying a third coat to the back of the shed, and ap¬ 
plying heat to the article after one of said steps. I 

8. The process of manufacturing a stable '\katerproof 
abrasive article in the nature of sandpaper or the like, 
which includes incorporating a grit of comminuted abrasive 
particles in a waterproof adhesive material, app^lying such 
incorporated grit and adhesive material to and permitting 
same to penetrate the sheet for maintaining the bonding ef¬ 
fect throughout the eifective abrading life of the article 
when used in a water abrading operation, and Compensat¬ 
ing for such penetration of the sheet by simultaheously ap¬ 
plying another coat to the back of the article as ah auxiliary 
waterproofing and bonding agent, and applying heat to the 
sheet with its coating after each of said steps. | 

9. The new article of manufacture in the nature of a 
stable waterproof sandpaper which includes a suitable back¬ 
ing, a layer of a flexible adhesive material applied to said 
backing and having incorporated therein beforehand and 
encompassed thereby a grit or layer of abrasive material, 
the adhesive being of a nature to penetrate the packing to 
an extent short of leaving said grit entirely exposed, and 
said adhesive being of a nature to maintain the bonding ef¬ 
fect throughout the effective abrading life of thp abrasive 
article when employed in a water abrading operation. 

10. The new article of manufacture in the nature of a 
stable waterproof sandpaper which includes a suillable back¬ 
ing, a layer of a flexible adhesive material applied to said 

backing and having incorporated therein beforehand 
87 and encompassed thereby a grit or layer of abrasive 
material, the adhesive being of a nature to| penetrate 
the backing to an extent short of leaving said grit entirely 
exposed, and said adhesive being of a nature tp maintain 
the bonding effect throughout the effective abrading life of 
the abrasive article when employed in a water abi-ading op¬ 
eration, an auxiliary bonding coat applied ovei[ the coat 
containing the abrasive for compensating for such penetra¬ 
tion of the backing thereby. 
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11. The process of manufacturing a stable waterproof 
abrasive article in the nature of sandpaper or the like, 
which includes the employment of a flexible sheet, incor¬ 
porating a grit of comminuted abrasive particles in a water¬ 
proof flexible adhesive material, applying such incorporated 
grit and adhesive material simultaneously to and permit¬ 
ting the adhesive to penetrate the sheet for maintaining the 
bonding effect throughout the effective abrading life of the 
article when used in a water abrading operation, and com¬ 
pensating for such penetration of the sheet by applying 
another flexible coat as an auxiliary bonding and water¬ 
proofing agent. 

13. The new article of manufacture in the nature of sand¬ 
paper comprising a flexible carrier, a layer of abrasive par¬ 
ticles secured thereto by a binder and a resinous coating 
fused or melted in situ upon said-carrier to increase the 
intimacy of engagement of said adhesive with the grit and 
carrier to produce a flexible sandpaper. 

18. Process of manufacturing a stable waterproof abra¬ 
sive article in the nature of sandpaper or the like which in¬ 
cludes the continuously carried out steps of applying an ad¬ 
hesive and a grit of comminuted abrasive particles to a 
sheet for connection thereto, applying heat to the article 
for causing the adhesive to bond the grit to the sheet, and 
cooling the sheet to produce setting of the adhesive for 
maintaining the bonding effect throughout the effective 
abrasive life of the article. 

21. The process of manufacturing a stable waterproof ar¬ 
ticle in the nature of sandpaper or the like, which includes 
the steps of applying an adhesive and a grit of comminuted 
abrasive particles to a continuously moving sheet for con¬ 
nection thereto, uniting such mixtures to the sheet by the 
application of heat and then cooling, and during the setting 
process applying another coating to the back of the article 
as auxiliary waterproofing and bonding agent. 

23. The process of manufacturing a stable waterproof ar¬ 
ticle in the nature of sandpaper or the like which includes 
the continuously executed steps of mixing a grit of com¬ 
minuted abrasive particles and a waterproof adhesive ma¬ 
terial, applying such mixed grit and adhesive material to 
a sheet, and then fusing and solidifying the mixture in situ 
in a flexible state. 
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26. The process of manufacturing a stable waterproof ar¬ 
ticle in the nature of sandpaper or the like which includes 
the continuously executed steps of mixing a grit of com¬ 
minuted abrasive particles and a waterproof adhesive ma¬ 
terial, applying such mixed grit and adhesive uiiaterial to 
a sheet, and uniting such mixture to the sheet an4 by fusing 
and subsequently solidifying such mixture in a flexible state 
by heat. ' 

32. The process of manufacturing a stable waterproof ar¬ 
ticle in the nature of sandpaper or the like which includes 
the steps of mixing a grit of comminuted abrasive par¬ 
ticles and a waterproof adhesive material^ applying 
88 such mixed grit and adhesive material tb a sheet, 
and melting the adhesive of the mixture in situ, to 
cause the adhesive to more intimately engage the| sheet and 
compensating for the penetration of the sheet by the adhe¬ 
sive by applying another coating upon the mixture of the 
grit and adhesive as an auxiliary bonding and waterproof¬ 
ing agent, and applying a third coating to the back of the 
sheet, and applying heat to the article after ohe of said 
steps. I 

37. The process of making an abrasive article | which in¬ 

cludes the continuous steps of advancing a flexible backing 
element and depositing an incorporated mixturb of adhe¬ 
sive material and a grit onto said backing, and tl^en apply¬ 
ing heat to said article to render the adhesive material fluid 
to increase its affinity for the backing and grit and enhance 
the union between the backing and grit. i 

38. The process of making an abrasive article which in¬ 

cludes the continuous steps of advancing a flexible backing 
element and depositing an incorporated mixture of adhesive 
material and a grit onto said backing, then applying heat to 
said article to render the adhesive material fluid to increase 
its affinity for the backing and grit and enhance jthe union 
between the backing and grit, and then subjecting the ar¬ 
ticle to cooling temperatures for hastening the setting of 
said adhesive. I 

41. The process of making an abrasive article jwhich in¬ 
cludes the continuous steps of advancing a flexible backing 
element and depositing an incorporated mixture! of adhe¬ 
sive material and a grit on to said backing, then | applying 
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heat to said article to render the adhesive fluid and in¬ 
crease its affinity for the backing and grit and enhance the 
union of the backing and grit, then subjecting the article to 
cooling temperatures for hastening the setting of said ad¬ 
hesive and harden the same, then applying a sizing coat to 
the backing and coating thus formed. 

42. The new article of manufacture in the nature of sand¬ 
paper comprising a flexible carrier of cellulosic material, 
a resinous binder for securing said abrasive to said car¬ 
rier and a coating of resinous material fused or melted on 
the carrier in situ, said binder and coating when solidified 
being flexible with said carrier and adapted to retain said 
abrasive' thereto substantially throughout the effective 
abrading life of the article. 

The references are patents to: 

Crupi, 1,468,960, Sept. 25, 1923, 

Martin, (Re.) 17,740, July 22, 1930, 

Okie, 1,581,657, Apr. 20, 1926, 

Martin, 1,567,071, Dec. 29, 1925, 

Okie, 1,565,028, Dec. 8, 1925, 

Carlton, 1,775,631, Sept. 16, 1930, 

Carlton, 1,736,964, Nov. 26, 1929. 

The invention is an abrasive element comprising a flexible 
backing sheet coated with a mixture of abrasive material 
and an adhesive. 

Applicant also claims a process of making the article 
which includes the practice of mixing the abrasive with the 
adhesive before the adhesive is applied to the back- 
89 ing and the application of heat to set the abrasive. 

Claim 2 was rejected as being met by each of pat¬ 
ents to Martin in view of patent to Crupi. No invention is 
seen in employing for Martinis fabric base a waterproof 
fabric in view of patent to Crupi, which discloses the old 
expedient of treating the base to prevent disintegration 
caused by water. Applicant has contended that claim 2 dis¬ 
tinguishes from the references because his article is flexible 
sandpaper, but the Examiner finds nothing in the method 
defined in this claim that would necessarily lead to the pro¬ 
duction of a flexible article. The flexibility appears to de¬ 
pend on the nature of the adhesive instead of the opera¬ 
tion set forth in the claim and the method of this claim 
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would as readily lead to the production of an Article hav¬ 
ing little or no flexibility. i 

Claims 3 and 8 were rejected as being indetoite in the 
reference in the last line of each claim to the application of 
heat to the article after each step previously set forth. 
The coated sheet is not produced until the coating is ap¬ 
plied and the claims appear to set forth no operation after 
the application of the coating that would permit the appli¬ 
cation of heat more than once. Applicant refer^ the Exam¬ 
iner to Page 13 of the specification but these claims are not 
limited to the practice of applying several cbats as de¬ 
scribed on Page 13. The claims set forth the (^oating step 
in language that is not only broad enough to read on the 
practice of applying all coating material used as a single 
coat but seem to more clearly suggest that there is only 
one coat than they do that the material is apjilied as sev¬ 
eral coats. I 

Claim 4 was rejected as being met by each of patents to 
Martin, especially in view of patent to Crupi, fiirther show¬ 
ing the old use of waterproof adhesive. I 

Claims 3, 5 and 6 to 11, inclusive, were rejected on Crupi 
in view of either one of patents to Martin. No in- 
90 vention is seen in mixing the abrasive I grains and 
binder before they are applied to the! backing in 
Crupi’s case in view of either one of patent^ to Martin, 
which disclose the old practice of mixing the ajbrasive and 
binder before application to the backing. I 
Claims 2 to 11, inclusive, were rejected on paj^nt to Okie, 
1,581,657 in view of patent to Martin, 1,567,071, or reissue 
patent 17,740. Applicant’s former patent apj^ears to dis¬ 
close and claim all the steps of the process defined in these 
claims except the mixing of the adhesive and abrasive to¬ 
gether before either is applied to the backing and this ex¬ 
pedient is old in each of patents to Martin. i 
Claims 13, 23, 26 and 32 were rejected as bbing unwar¬ 
ranted by the original disclosure. Applicant refers the 
Examiner to Pages 9, 10, 12 and 17 of the description but 
nothing is found in these pages which seems to constitute 
a sufficient basis for the particular method covered by the 
claims and involving the fusing or melting of a resinous 
coating in situ upon the carrier. The practice jof fusing or 
melting the resinous coating in situ upon the| carrier ap- 
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pears to relate to a particular method of applying the coat¬ 
ing to the backing and was objected to by the Examiner as 
not being a proper limitation in article claim 13 because it 
did not define a structural feature of the finished article. 

Claim 13 was further rejected on patents to Crupi, 
1,468,960, and Okie, 1,581,657 and 1,565,028 because these 
patents appear to disclose all features defined in the claim 
that are supported by applicant’s disclosure and the pat¬ 
ents contain broad claims to the article, especially the Okie 
patents, 1,581,657, and 1,565,028. 

Claim 14 which has been rewritten as claim 42, is re¬ 
jected on the patents as applied above to claim 13. 

Claim 18 was rejected as not being patentable over 
91 any of the patents to Carlton and Martin. The 
cooling step set forth in this claim appears to be 
merely a step that would naturally and necessarily be per¬ 
formed in any case where the adhesive is set by heat. It ap¬ 
pears to be the heating that sets the adhesive and the cool¬ 
ing is merely incidental. The references in the claim to the 
steps being continuously carried out appear to set forth no 
distinction over the references or anything more than the 
obvious practice of completing the performance of a proc¬ 
ess as expeditiously as the nature of the process will per¬ 
mit. The matter on Page 12 to which applicant has re¬ 
ferred the Examiner specifies that after the adhesive and 
abrasive are applied the sheet does not enter the drying 
room for about an hour, and apparently the sheet is sub¬ 
jected to no treatment during that hour. On the other hand, 
if the fact that the performance of certain steps of the proc¬ 
ess requires a substantial time does not break the continuity 
of the process in applicant’s case, the same would seem to 
be true of the references. 

Claims 21, 23, 26 and 32 were rejected on the same ref¬ 
erences as claim 18. The Examiner is of the opinion that 
the reference in these claims to the flexible condition of the 
finished article is not an order of procedure as applicant 
contends. 

Claims 37 and 38 were rejected on the references as ap¬ 
plied above to claims 21, 23, 26 and 32. The continuous 
feature of the process appears to be as definitely disclosed 
in the references as it is in applicant’s case. Also there ap- 




MINNESOTA MINING AND MEG. CO. VS. CONWAY jp. COE. 77 

i 

pears to be no novelty or invention in setting tb^ previously 
applied coat before the well known and commohly used siz¬ 
ing coat as applied. It is well known that wheii these resi¬ 
nous adhesive varnishes, such as applicant has u$ed, are sub¬ 
jected to heat the initial action of the heat| is to soften 

92 the adhesive or render it less viscous | while pro¬ 
longed heat treatment or baking sets subh adhesive 

varnishes and the initial effect of the heat in applicant’s 
case appears to accomplish no more than the result that has 
been regularly accomplished in the references in which res¬ 
inous adhesive varnishes are used and are set by baking. 
Claim 41 was rejected on the same ground as dlaims 18,37 
and 38 set forth above. 

Claims 18, 21, 23, 26, 37 and 38 were further rejected as 
covering a different invention from that covered by the ori¬ 
ginal patent, because there appears to be no cjear indica¬ 
tion in the orginal patent that the continuous feature of the 
process was an invention intended to be covered by the pat¬ 
ent, if the original disclosure of the patent can ^e found to 
support such claims. This continuous feature I appears to 
be new matter so far as either the original or rqissue appli¬ 
cation is concerned. 

Respectfully, 

EXAMINER, DIV. §8. 

93 Appeals No. 8467 | ST 

Eq. 56,917 | 

U. S. Patent Office 
Board of Appeals 

Mailed 
Sep. 20,1933 

j 

In the United States Patent Office i 


Before the Board of Appeals 


Ex parte Francis G. Okie 

I 

Application for Patent filed November 1,1930, Serial No. 
492,863, reissue of Patent No. 1,759,168, dated ]M|ay 20,1930. 
Abrasive Article and Method of Making the Same. 


I 
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Mr. Paul Carpenter for applicant. 


This is an appeal from the action of the Primary Exam¬ 
iner finally rejecting claims 2-11, inclusive, 13, 18, 21, 23, 
26, 32, 37, 38, 41 and 42. 

Claim 2 may be taken as an example: 

2. The process of making a stable waterproof abrasive 
article in the nature of sandpaper or the like, which in¬ 
cludes employing a sheet of fabric which has been treated 
to prevent disintegration in a water abrading operation, 
incorporating a grit of comminuted abrasive particles in a 
waterproof adhesive material, applying such incorporated 
grit and adhesive material to said sheet for connection 
thereto to maintain the bonding effect throughout the ef¬ 
fective abrading life of the abrasive article when employed 
in a water abrading operation, and subjecting the article 
to heat after one of said steps. 

The references relied upon are: 


Crupi, 

1,468,960, 

Sept. 

25, 

1923, 

Okie, 

1,565,028, 

Dec. 

8, 

1925, 

Martin, 

1,567,071, 

Dec. 

29, 

1925, 

Okie, 

1,581,657, 

Apr. 

20, 

1926, 

Carlton, 

1,736,964, 

Nov. 

26, 

1929, 

Martin, 

Ee-17,740, 

July 

22, 

1930, 

Carlton, 

1,775,631, 

Sept. 

16, 

1930, 


The alleged invention relates to a process of making a 
stable waterproof abrasive article in the nature of sand¬ 
paper or the like. Several of the claims recite the alleged 
new article of manufacture. 

This application is a reissue of original patent 1,759,168. 
Appellant states that the Examiner has rejected all but 
claim 1 of the original patent in addition to the new claims 
presented in the reissue. All the patents listed as refer¬ 
ences by the Examiner, except the patents to Martin, are 
said to be owned by the same assignee as the present ap¬ 
plication and were all concurrently pending in this office, 
except the patents to Martin, Crupi and Okie 1,565,028. It 
is noted that the patent to Carlton 1,775,631, being filed on 
the same day as the original application of Okie, is not 
properly considered as prior art. 
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As we understand the alleged invention as differing from 
the prior art, and especially as distinguishing firom appli¬ 
cant’s prior patent 1,581,657, it involves principally the in¬ 
corporation of comminuted abrasive particles ih a water¬ 
proof adhesive material and applying such incorporated 
material to a sheet of fabric which has beep properly 
waterproofed and subjecting the article to heat tp cause the 
adhesive material to bond with the sheet of fabric. 

It is claimed that where the abrasive particles are 

95 sprinkled over a binder coating in fluid condition that 

certain forces of capillary attraction and surface ten¬ 
sion leave the binder in a weakened condition and necessi¬ 
tates the addition of auxiliary coats which objections are 
said to be avoided to a certain extent by the present dis¬ 
closure. i 

The patents to Martin disclose a process of manufactur¬ 
ing abrasive discs such as used on machines known as disc 
grinders. The patentee states ‘‘such discs usually consist 
of a paper or cloth backing or body coated wjth a thin 
layer of abrasive by means of glue after the ordinary man¬ 
ner of sandpaper and emory cloth.” The patentee de¬ 
scribes the building up of an abrasive body consisting of 
abrasive grains bound together with a resinous cbment and 
refers particularly to shellac or other resinous cements, 
preferably formed of a synthetic resin. In despribing the 
process it is stated a disc of cloth or paper is placed in a 
mold with a thin layer of abrasive grains mixed [with bind¬ 
ing material placed thereon with the exact proportions of 
the abrasive grains and bonding material varied t^ meet the 
characteristics desired of the finished article. This mold is 
then brought to a temperature “sufficient to bring the bond¬ 
ing material to a molten or plastic condition. ’ ’ Pressure is 
applied and the disc then removed from the mold and al¬ 
lowed to cool, after which it is baked in an oven. 

While the patentee states that the fabric backing is in¬ 
tended principally to act as a means for “holding and carry¬ 
ing the disc body in its first melted condition and to 
strengthen the same until it is transferred to the baking op¬ 
eration” and additionally to “form an interme<^iate layer 
between the disc and the plate”, yet on jiage 2, be- 

96 ginning in like 77 of the reissue, we find thb following 

statement: I 


I 

i 

I 
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“However, the cloth backing of my disks supplies an 
added tensile strength, so that the composite disks are ca¬ 
pable of safely operating at the high peripheral speeds now 
used in disk grinding. ’ ’ 

If the cloth backing acts in this manner, it must be be¬ 
cause it adheres to the abrasive material through the cement 
binder. 

It is our view that the patents to Martin are properly 
used as references inasmuch as the product produced by 
Martin is certainly an “abrasive article in the nature of 
sandpaper or the like^’ as defined in the rejected claims and 
it is one purpose of the patentee to so heat the bonding 
material as to adhere to the cloth backing. 

The patents to Crupi and Okie, 1,565,028, disclose a proc¬ 
ess of manufacturing abrasive articles such as sandpaper in 
which the backing material is rendered waterproof and to 
which the abrasive material is made to adhere through some 
sort of adhesive. The Examiner considers, and we believe 
correctly, that in view of the Martin disclosure it would not 
amount to invention to apply the abrasive material by ad¬ 
mixture of the abrasive particles with waterproof adhesive 
material rather than apply the bonding material to the 
paper backing before applying the abrasive particles. 
Whatever advantages a preliminary mixing of the abrasive 
particles and waterproof adhesive may have in the process 
as applied to a sheet of fabric in the process of making an 
abrasive article is taught, in our opinion, by the Martin 
patents, i While the abrasive discs formed by Martin may 
be intended to be more rigid and less flexible than the 
97 usual sandpaper, yet the gist of appellant’s alleged 
invention it seems to us is disclosed in Martin, which 
is the preliminary mixing of comminuted abrasive particles 
with the waterproof adhesive material before application 
to a sheet of backing fabric. It is our opinion, therefore, 
that there is no invention in making use of these steps in 
the process and manufacture of flexible sandpaper in view 
of the art. 

It is noted that certain of the claims refer to the applica¬ 
tion of an auxiliary waterproof and bonding coat to the back 
surface of the article but this is a well-known step in the 
process of manufacturing sandpaper and set forth in the 
Crupi patent. WTiile certain of the claims refer to the ad- 
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I 

hesive penetrating the sheet and the application 6^ the aux¬ 
iliary coat for the purpose of compensating for jthis pene¬ 
tration, yet that seems the usual purpose of applying addi¬ 
tional coatings where the first coat penetrates |an article 
coated to such an extent that the outside coating is not thick 
enough. In other of the claims reference is made to fusing 
or melting the mixed grit and adhesive material as applied 
to the backing and solidifying this mixture in situ. This, 
however, is the operation, as we understand it, of the Mar¬ 
tin patented disclosure. Other claims refer to a third coat¬ 
ing to the back of the sheet but obviously there i^ no inven¬ 
tion in adding coatings. While other claims dejscribe the 
subjection of the article to cooling temperatures ^or hasten¬ 
ing the setting of the adhesive, we are unable to ^d in the 
specification any special treatment of this character but 
obviously in the patented processes the| adhesive 
98 abrasive material is allowed to cool after the heating 
operating and therefore this step in the process is 
not considered to present patentable novelty. | 

Claims 3 and 8 were rejected as being indefinite in refer¬ 
ring in the reference in the last two lines to ‘‘subjecting the 
sheet with its coating to heat after each of sajd steps.” 
Obviously heat is not applied by appellant aftei* the first 
step incorporating a grit of comminuted abrasivej particles. 
These claims are clearly indefinite for the reasons given by 
the Examiner. I 

Claims 13, 23, 26 and 32 were held unwarranljed by the 
original disclosure in referring to fusing or melting the 
resinous coating in situ. We do not find on thd pages of 
the specification referred to by appellant any special de¬ 
scription of this step in the process and consider that there 
is no sufficient basis for claims to this step. The Examiner 
also takes the position that claim 13 to the alleged new 
article of manufacture should not rely for patenljability on 
a step in the process as to the formation of a resinous 
coating. Appellant urges that an article formed ^s claimed 
is readily distinguished from a similar article formed 
otherwise and assuming that to be true, we see no satisfac¬ 
tory reason to object to a statement of this character in an 
article claim. 

The Examiner rejects claims 18, 21, 23, 26, 37 |and 38 as 
covering a different invention from that covered by the 
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original patent. These claims seem to cover a certain con- 
tinnons process and the original claims of the patent did 
not cover such process nor do we find the specifica- 
99 tion describing any special continuous process in any 
detailed manner and in this connection we have con¬ 
sidered page 13. We believe the Examiner’s rejection of 
these claims is proper. 

The decision of the Examiner is afi&rmed for the reasons 
given above and also set forth in the Examiner’s statement. 

M. J. MOORE 
Assistant Commissioner 

P. P. PIERCE 
Examiner-in-Chief 

J. W. CLIFT 
Examiner-in-CJiief 

Board of Appeals 


Sept. 20,1933. 
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* To all %ohom it may concern: 

Be it known that I, Frank Joseph Crupi, 
a subject of the King of Italy, and resident 
of Brooklyn, in the county of Kings and 
5 State of New York, U. S. A., have invented 
certain new and useful Methods of Making 
Abrasive Articles of Manufactui-e and 
Product, of which the following is a speci¬ 
fication. 

10 This invention relates to a method of mak¬ 
ing abrasive articles of manufacture and 
product, such as abrasive sheets, discs, belts, 
wheels and the like, in which abrasive ma¬ 
terial is held on a backing of any suitable 
15 material The backing is usually some ap¬ 
propriate fabric, such as paper or cloth or 
a combination of both, and for several years 
past there has been a growing demand for 
an abrasive material or cloth which is suffi- 
20 ciently waterproof to withstand disintegra¬ 
tion when us^ on wet surfaces. This de¬ 
mand has become very extensive among fin¬ 
ishers of painted or varnished surfaces 
whei-e ordinaiy dry sandpapering is ex- 
i 25 ceedingly unhealthful due to the poisonous 
nature of particles dislodged from the sur¬ 
faces abraded. Many workmen who have 
inhaled such dust or other dislodged parti¬ 
cles for considerable periods have suffered 
30 injuries and diseases of the lungs. 

An object of miy invention is to produce a 
waterproof abrasive article of manufactui*e 
adapted to withstand disintegration when 
used on wet surfaces, and constinicted to 
35 hold lx)th fine grade abrasive material and 
coai-se grade abrasive material in place on 
the backing. 

_Heretofoi'e, in using so called sandpapers, 

^ . wetting of the abrasive and abraded surfaces 

40 has pi’oved advantageous, not only because 
of the laying of the dust, but also oecause of 
I the resultant effect of a better finish. How¬ 

ever, ordinai-y sandpaper rapidly disinte¬ 
grates when used on wet surfaces, and this 
45 disintegi’ation of. the material has always 
been objectionable. It is for these reasons 
that the extensive demand for waterproof 
sandpaper has arisen among sandpaper man¬ 
ufacturers, health bureaus and workmen; 


For many years nothing could be found 50 
which was sufficiently waterproof and at the 
same time practical for holding both small 
and large gi-ains of abrasives in place, 
though many attempts have been made so 
to do by the use of various compositions, w 
comprising rubber, varnishes, gums, waxes, 
cellulose compounds, oils, etc. 

So far as I am advised no composition 
has been found prior to my invention where-. ^ 
by the coarser grains of abrasive can be 9® 
properly held in a waterproof abrasive man¬ 
ufacture. However excellent the results of 
the kind in question have been with finer 
grains of abrasive, it is still true that great 
numbers of worfanen who require coarse 
grain sandpapers are unprovided with wa¬ 
terproof, coarse grain sandpapers, for 
which the demand is insistent. 

In the attempt to solve the serious and dif- 
ficult problem above indicated, I have cov- I® 
ered a wide field of research and made 
great numbei-s of experiments which have 
resulted in fine and coarse grain water¬ 
proof sandpapers that have been subjected 
to actual uses under working conditions and I® 
appear to solve the problem. 

1 have, prior to this invention, invented 
and used a flexible, water-resisting cement 
for the purpose of holding abrasives in 
place on backings, and made in accordance ®® 
with the following formula: 

Rosin_about 250 lbs. arolrdupois 

Glue _ •• 50 ” 

87% pbenol (carbolic 

_ ” 100 . ” 

33% acetic acid_ ” 200 »’ ** 85 

In continuation of the work done under 
thpi above formula, I have constantly, borne 
in mind the practical requirements of the 
art; that the product in question should be 
watei-proof, cheap, tough and flexible, and ®® 
preferably capable of being used with pres¬ 
ent manufacturing emiipments. ^ And I 
have recognized the difficulty ^rith most 
compositions proposed in the prior art,— 
that while some of them were waterproof ®5 
they lacked flexibility and toughness, and 
therefore could not hold the abrasive, while 
others were very tough and flexible^ but 
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To dll whom it may concern: 

Be it known that I, Frank Joseph Crupi, 
a subject of the King of Italy, and resident 
of Brooklyn, in the county of Kings and 
5 State of New York, U. S. A., have invented 
certain new and useful Methods of Making 
Abrasive Articles of Manufactura and 
Product, of which the following is a speci¬ 
fication. 

10 This invention relates to a method of mak¬ 
ing abrasive articles of manufacture and 
product, such as abrasive sheets, discs, belts, 
wheels and the like, in which abrasive ma¬ 
terial is held on a backing of any suitable 
15 material Tlie backing is usually some ap¬ 
propriate fabric, such as paper or cloth or 
a combination of both, and for several years 
past thera has been a growing demand for 
an abrasive material or cloth which is suffi- 
20 ciently waterproof to withstand disintegra¬ 
tion when us^ on wet surfaces. This de¬ 
mand has become very extensive among fin¬ 
ishers of painted or varnished surfaces 
where ordinaiy dry sandpapering is ex- 
25 ceedingly unhealthful due to the poisonous 
nature of particles dislodged from the sur¬ 
faces abi-aded. Many workmen who have 
inhaled such dust or other dislodged parti¬ 
cles for considerable periods have suffered 
30 injuries and diseases of the lungs. i 

An object of my invention is to produce a 
waterproof abrasive article of manufacture 
adapted to withstand disintegration when 
used on wet surfaces, and constinicted to 
35 liold both fine grade abrasive material and 
coai*se grade abrasive material in place on 
the blocking. 

_Heretofore, in using so called sandpapers, 

. wetting of the abrasive and abraded surfaces 
40 has pi-oved advantageous, not only because 
of the laying of the dust, but also because of 
the resultant effect of a better finish. How¬ 
ever, ordinaiy sandpaper rapidly disinte¬ 
grates when used on wet surfaces, and this 
45 disintegi*ation of - the material has always 
b^n objectionable. It is for these reasons 
that the extensive demand for waterproof 
sandpaper has arisen among sandpaper man¬ 
ufacturers, health bureaus and wortmen. 
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For many years nothing could be found 50 
which was sufficiently waterproof and at the 
same time practical for holding both small 
and large grains of abrasives in place, 
though many attempts have been made so 
to do by the use of various compositions, 55 
comprising rubber, varnishes, gums, waxes, 
cellulose compounds, oils, etc. 

So far as I am advised no composition 
has been found prior to my invention where-, 
by the coarser grains of abrasive can be 5® 
properly held in a waterproof abrasive man¬ 
ufacture. However excellent the results of 
the kind in question have been with finer 
grains of abrasive, it is still true that great 
numbers of workmen who require coarse *5 
grain sandpapers are unprovided with wa¬ 
terproof, coai*se grain sandpapers, for 
which the demand is insistent. 

In the attempt to solve the serious and dif¬ 
ficult problem above indicated, I have cov- 
ered a wide field of researeh and made 
great numbera of experiments which have 
resulted in fine and coarse grain water¬ 
proof sandpapers that have been subjected 
to actual uses under working conditions and 
appear to solve the problem. 

I have, prior to this invention, invented 
and used a flexible, water-resisting cement 
for the purpose of holding abrasives in 
place on backings, and made in accordance 80 
with the following formula: 

Rosin_about 250 lbs. avoirdupois 

Glue _ *• 50 ” 

87% phenol (carbolic 

acid) _ ” 100 ” 

33% acetic acid_ ” 200 ” 85 

In Continuation of the work done under 
the above formula, I have constantly, borne 
in mind the practical requirements of the 
art; that the product in question should be 
waterprcx>f, cheap, tough and flexible, and 50 
preferably capable of being used with pres¬ 
ent manufacturing equipments. ^ And I 
have recognized 9ie difficulty with most 
compositions proposed in the prior art,— 
that while some of them were waterproof 85 
they lacked flexibility and toughness, and 
therefore could not hold the abrasive, while 
others were very tough and flexible^ but 
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lacked the requisite waterproof qualities 
and therefore rapidly disintegrated in use. 

I note now that the rosin dement of my 
above and under mentioned formulae is a 
ft practically perfect waterproof substance, but 
lacks toughness and flexibility, and that glue, 
on the other hand, possesses flexibility and 
toughness, but is not waterproof. 

The formula which I now use, and which 
30 has been developed on study and experi¬ 
ment relating to the chemical, theoretical 
and colloidal characteristics involved, is-^ 


Ifi 


Rosin _ 250 lbs. avoirdupois 

87phenoKcarbolic acid)- 75” 

Glue —_ 60 ” 

Water __100 ” 

56% acetic acid_100 ” 

Benzine or benzene_ 5 ” ” 


In preparing the above compositions the 
full quantity of rosin in powdered form is 
20 placed in a copper tank which is jacketed 
and equipiied with a heating device. The 
phenol is then poured into the rosin and 
mixed well with it, the rosin being soluble 
in phenol. After allowing the phenol and 
25 rosin to soak for a short time, the heat is 
turned on in order to dissolve the rosin thor¬ 
oughly, whereupon both ingredients react to 
form a rosin ester, in which case the rosin 
probably acts like an acid and the phenol 
30 like an alcohol. This solution will absorb 
_a limit ed amoun t of w at er. _ 

In a separate container, I prepare a soIuT 
tion of glue, which is preferably hide glue, 
with the water and acetic acid specified in 
35 the formula. The glue is easily dissolved in 
the acetic acid and water volume by the aid 
of a little heat, and when so dissolved is 
poured into the solution of phenol and rosin, 
accompanied by constant and rapid stirring. 

The glue, acetic acid and water solution 
mixes with the rosin and phenol solution 
and upon coming in contact with the excess 
of phenol, over and above the phenol re¬ 
quired to unite with the rosin, the glue is 
immediately reacted upon by the phenol and 
would coagulate were it not for the excess 
of the acids present which tend to reverse or 
prevent the coagulation. This combined 
mixture of the rosin solution and of the glue, 
water and acetic acid solution is insoluble to 
some extent in water, but it will absorb a 
limited amount of water and thicken very 
heavily, due to hydration of the colloids. 

The carbolic acid in the mixture serves to 
reduce the surface tension between the glue 
and the rosin and causes a more thorough 
intermixture or emulsion of the whole col¬ 
loidal system. 

Now a solution of rosin, glue and phenol 
alone if spread on paper would take a long 
time to dry,^ and is not entirely satisfactory 
for application on backings. 

It is desirable to use the least amount of 
P^ciJol that is practicable because an un- 
necessary excess only serves as a detriment 


to drying and is, moreover, undesirably ex¬ 
pensive. Consequently, in economic prac¬ 
tice, it is actually a heavy or thick mixture 
that is formed, and such mixture requires a 
diluent. 70 

I find that water is very objectionable as a 
diluent in th‘s case because it thickens or 
raises the viscosity and also so affects the 
surface tension condition of the colloidal 
system as to impair its waterproof qualities. 75 

And I have found that I can use acetic 
acid having a water content as a diluent be¬ 
cause the presence of this acid tends to im¬ 
prove the surface tension condition and to 
keep the glue from jellying while it is being 80 
spread. 

As the colloidal system exists now in this 
mixture of rosin, glue, phenol, acetic acid, 
and water, the union or intermixture of 
both phases, water-soluble and water-insol- 85 
uble, is quite homogeneous and could be used 
with satisfaction, but I have found that 
the addition of a small amount of benzine 
(5 lbs.) still further improves the composi¬ 
tion, in that it increases its waterproof quali- 80 
ties without appreciably diminishing the 
toughness and flexibility. This is due to the 
following change in the colloidal system. 

Without the benzine, the water-insoluble 
phase, that is the rosin phase, is more the 85 

disperse d p has e than the water - so luble _ 

phase, that is the glue phase, so that there / 
exists in the colloidal solution particles of 
glue and particles of rosin minutely subdi¬ 
vided and intermixed. The glue particles, ^80 
for the greater part, form the continuous 
phase and envelop the rosin particles. The 
^eater the extent to which this condition 
is brought about, which can be done by 
adding excessive amounts of the water-sol- ^85 
uble phase, or anything which will lower, 
the surface tension of the water-soluble 
phase, the-tougher or stronger the dried lay-^ 
er of the solution will be but the lower in 
waterproof qualities. If, on the other hand, 
the surface tension relations are raised, 
which can be done by adding excessive 
amounts of the water-insoluble phase or ben¬ 
zine, the condition will be reversed, i. e., 
the rosin particles, on account of the pres¬ 
ence of the benzine, gain the upper hand and 
envelop the glue particles, the colloidal sys¬ 
tem then forming particles of glue as the 
dispersed phase surrounded by particles of 
rosin as the contiuous phase. 

The resulting solution, wlien dry, is very 
waterproof, but not tough or flexible. So, 
briefly, it seems that when the glue phase 
predominates it envelopes the rosin particles 
and naturally the glue being able to unite 
thoroughly throu^out would dry very 
strong, but being exposed, since the rosin 
particles are on the inside, it is not very 
waterproof; and vice versa when the rosin 
phase predominates. 
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In order to bring about the most homoge¬ 
neous distribution of both phases, I have 
found that only a small amount of benzine 
such as I use in my formula, will, in this 
5 composition, serve beneficially to that end, 
the resulting product being a colloidal sys¬ 
tem homogeneous throughout with about as 
many glue particles surrounding rosin par¬ 
ticles as rosin particles surrounding glue 
particles; and the result is waterproof, 
tough and flexible qualities. 

To return to the acetic acid again, were I 
to eliminate it, or eliminate it beyond a lim¬ 
ited extent, I would be confronted with 
the following phenomena. The solution 
upon being applied on the paper would im¬ 
mediately jell, which fact would cause an 
aggregation of the minute colloidal parti¬ 
cles. In this stiffened condition, the mere 
20 force of spreading would break the globules 
open so to speak. These would immedi¬ 
ately set and harden in t.iat condition with¬ 
out any of the beneficial colloidal homoge¬ 
neity properties functioning. 

2^ The presence of acetic acid, on the other 
hand, keeps the solution fluid and homoge¬ 
neous throughout, so that after the force ex¬ 
erted on the mass in spreading it has been 
removed, the solution will regain its origi- 
nal chai*acteristics and dry accordingly. 
Therefore, it is obvious that each and every 
one of my ingredients has a specified im¬ 
portance in this composition. 

To conclude, the whole solution as I have 
’ formulated and described it, is very stable 
and can be used at any time after being 
prepared. It will retain its chemical and 
physical properties, being a fluid while hot 
and a jelly when cold. 

This solution as it is, can be used alone 
and be quite satisfactory, but I have found 
that a formaldehyde treatment, and finally 
a very thin coat of linseed oil will improve 
the qualities of the finished product con- 
siderably. 

The process of manufacturing the water¬ 
proof paper, which I have found to be en¬ 
tirely successful, is as follows: 

It has been found in the manual use of a 
waterproof abrasive paper on wet surfaces, 
that the back needs to be waterproof as well 
as the front, since the paper upon becoming 
wet will wear through very easily, due 
.to the friction of the hand or fingers on the 
back of the paper with which it was being 
held. Therefore, the back of the paper 
is primarily coated with any cheap water¬ 
proofing compound that when wet will re- 
sist the pressure and friction of the fin¬ 
gers. For this purpose T have utilized a 
well-known reaction of glue with formalde¬ 
hyde. This is done as follows: 

The paper is passed through a coating- 
machine, which applies a coating of glue 
solution. While the glue on the paper is not 


yet entirely dry it is treated with a diluted 
solution of forinaldehyde. This formalde¬ 
hyde combines with the glue and the re¬ 
sulting dry layer forms a water-insoluble 
protection for the backing of the paper. 70 

On account of its strength, and flexibility 
and convenience of making, I would rather 
use such material than wax, oil or varnish 
compositions. 

After the back of the paper is so treated, 75 
it is passed through a coating-machine where 
it receives the usual coating of glue. Im¬ 
mediately following, is sprinkled into the 
layer of glue which is yet warm and ])lastic, 
the usual coating of abrasive material. The 
paper then IravSs along racks into a sizing 
machine. Here, instead of being sized with 
ordinary glue solution, it is sized with said 
waterproofing solution which is immediately 
sprayed with a diluted formaldehyde solu- 
tion. 

The water-resistant composition enters 
the interspaces between the abrasive grains 
and its solvent action on glue causes it to 
unite with the underlying glue coat which 
primarily held the abrasive grains in place: 
and the united water-resistant composition 
and glue set as a tough, flexible, water-re¬ 
sistant binder or bond which holds the 
abrasive grains in place. 

The purpose and advantage of spraying 
this water-resistant composition with a solu¬ 
tion of formaldehyde are as follows: 

The composition consists of two collodial 
phases—the rosin phase and the glue pha.se. 

It is to be remembered that there exist glue 
particles which are exposed although not 
freely exposed. I have found that a piece of 
sandpaper made with this composition, but 
without the formaldehyde treatment, al- 
though it will last to a certain degree of 
satisfaction, the glue phase being not as 
water-resisting as the rosin phase, will begin 
to wear out under the strain of the friction 
and water. Such removal of the glue particles ^ 
leaves an open framework or a porous struc¬ 
ture of rosin particles, which alone cannot 
stand the further tension of friction, and 
rapidly disintegrate. So it being known that 
formaldehyde renders glue insoluble al¬ 
though not impervious, I thought of the 
following treatment which overcomes this 
condition. Although the glue particles of 
the solution are perhaps softened due to a | 2 o 
slight absorption of water, still they do not 
dissolve or wear out very easily, and con¬ 
sequently the whole waterproof structure is 
able to retain its lastin<r qualities. 

Another advantage of this formahleliydo jo; 
treatment is that upon immediatelv spr;»yin<r 
or treating otherwise my waterproofing com¬ 
position with formaldehyde, the formalde¬ 
hyde quickly reacts on thie glue phase of the 
collodial composition and sets it or stiffens J 30 
it so that it imprisons some of the solvents 
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and retards their evaporation, thus impart- 
inff a decree of flexibility to the finished 
product 

After the application of this water- 
5 proofing composition, and the formaldehyde 
treatment, the product is dried. After dry¬ 
ing it is given a final sizing of a ten percent 
solution of boiled linseed oil in benzine. This 
is a very thin film which serves beneficially 
10 in that it strengthens the rosin or water- 
insoluble phase of the composition on the 
surface of the dried layer, and serves as an 
extra protection for the underlying basic 
waterproof and tough composition that 
15 holds the abrasive elements in place. 

The product is then again dried and is 
ready to be used, the resulting product being 
a satisfactory, waterproof sandpaper pos¬ 
sessing all the necessary qualities and being 
20 practically the first of its kind, and the only 
one yet made, so far as known, which fills 
'’all requirements of the trade. 

It will be observed that the actual water 
content of each of the two formulas above 
25 specified is very nearly alike. 

^ The product smells of carbolic acid and 

qq if the benzine and linseed oil solution is 
used as a final sizing, the product is further 
characterized by an oil film, in addition, of 
30 course, to solids. 

■_ _What I c laim is: 

1 . The herein described method of malking 
abrasive manufactures consisting in coat¬ 
ing a backing with a solution of glue; in 

35 applying abrasive material to the glue coat¬ 
ing; in coating the glue and abrasive coat¬ 
ing with a colloidal, waterproof, adhesive 
composition containing rosin, glue, phenol, 
acetic acid and water in about the pro- 
40 portions stated, and in which the acids pre¬ 
vent coagulation of the glue. 

2 . The herein described method of making 
abrasive manufactures consisting in coating 
a backing with a solution of glue; in ap- 

45 plying abrasive ^material to the glue coat¬ 
ing; in coating the glue and abrasive coat¬ 
ing with a colloidal, wate^roof, adhesive 
- composition containing rosin, glue, phenol, 
acetic acid and water in about the propor- 
50 tions stated, and in which the acids prevent 
coagulation of the glue; and in spraying 
the so formed abrasive surface of the web 
with a formaldehyde solution. 

3. The herein described method of mak- 
55 ing abrasive manufactures consisting in 

coating a backing with a solution of glue; in 
applying abrasive material to the glue coat¬ 
ing; in coating the glue and abrasive coat¬ 
ing with a cmloidal, waterproof, adhesive 
5® composition containing rosin, glue, phenol, 
acetic acid and water in about the propor¬ 
tions stated, and in which the acids prevent 
coagulation of the glue; and in spraying 
the so formcid abrasive surface of the web 
55 with a formaldehyde solution; and in dry¬ 


ing the web thus treated and then, sizing 
the abrasive surface with a solution of 
boiled linseed oil in benzine. 

4. The herein described method of making 
abrasive manufactures consisting in coat- 
ing a backing with a solution of glue which 
primarily holds the abrasive material in 
place; in applying abrasive material to the 
glue coating; in sizing the glue and abrasive 
coating with a compound of rosin, glue, an 75 
acid having a water content and benzine. 

5. The herein described method of mak¬ 
ing abrasive manufactures consisting in 
coating a backing with a solution of glue 
which primarily holds the abrasive material 55 
in place; in applying abrasive material to 
the glue coating; in sizing the glue and 
abrasive coating with a compound of rosin, 
glue, an acid having a water content and 
benzine; and in coating the surface thus 55 
formed with formaldehyde. 

6 . The herein described method of making 
abrasive manufactures consisting in coating 
a backing with a solution of glue which 
primarily holds the abrasive material in ®5 
place; in applying abrasive material to the 
glue coating; in sizing the glue and abra¬ 
sive coating with a compound of rosin, glue, 
an acid having a water content and benzine; 
and in coating the surface thus formed 55 
with a 10 %. solution of boiled linseed oil 

in henzine. ~ 

7. The herein described method of making 
abrasive manufactures consisting in coating 

a backing with a solution of glue; in apply- ^5® 
ing abrasive material to the ^ue coating; in 
coating the glue and abrasive coating with 
a colloidal, waterproof, adhesive composi¬ 
tion containing rosin, glue, phenol, acetic ' 
acid and water in alx)ut the proportions 
stated, and in which the acids prevent coag¬ 
ulation of the glue and the acetic acid and 
phenol act as a solvent of the underlying 
glue for bonding the composition thereto, 
and in which glue particles are caused to be ^^5 
surrounded by rosin particles and rosin 
particles are caused to be surrounded by 
glue particles; and in coating such surface 
with an oil film. 

8 . The herein described method of mak- 
ing abrasive manufactures consisting in 
coating a backing with a solution of glue; in 
applying abrasive material to the ^lue coat¬ 
ing; in coating the glue and abrasive coat- 
ing with a colloidal, watei^proof, adhesive 
composition containing rosin, glue, phenol, 
acetic acid and water in about the propor¬ 
tions stated, and in which the acids prevent 
coagulation of the glue; and in applying 
a glue coating to the back of the backing 
and while such glue coating is moist in siz¬ 
ing the same with a formaldehyde solution. 

9. As a new article of manufacture for 
subsequent use when dry a backing coated 
with a solution of glue and abrasive ma- 
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terial; over the ^lue and abrasive materiali 
a coating containing rosin, glue, phenol, 
acetic acid and water, and in which the acids 
prevent coagulation of the glue and the 
5 acetic acid and phenol act .as a solvent of the 
underlying glue for. bonding the composi^ 
tion thereto. 

10 . ^ As a new article of manufacture, a 
backing provided on one surface with a 

10 coating of glue, a layer of abrasive material 
on the glue and on the abrasive surface a 
coating comprisi^ rosin, glue and an acid 
content and in whi^ the composition is bond¬ 
ed to the underlying glue that holds , the 

10 abrasive material. 

11 . As a new article of manufacture, a 
backing provided on one surface with a coat^ 
ing of glue, a layer of abrasive material on 
the glue and on the abrasive surf^ a coat< 

^ ing conmrising rosin, glue and ah acid con¬ 
tent and in wmch the composition is bonded 


to the underlying glue that holds the abra¬ 
sive material; and over the composition 
coating^an oil film. 

12 . The ^herein described method of.mak- *0 
ing abrasive manufactures consisting in 
coating a backing with a solution of glue; 
in applying abrasive material to the glue 
coating; in coating the glue and abrasive 
coating with a colloidal, waterproof, adhe- *0 
sive composition containing rosin, glue, 
phenol, acetic acid and water and benzine 
m al^ut the proportions stated, and in 
which the acids prevent coagulation of the 
glue; and in spraying the so formed abrasive 
surface of the web with a formaldehyde so¬ 
lution ; and in coati^ the same with oiL 

Si^ed at New York city in the county 
of New York and State of New York thi& 

15 day of September A. D. 19^. 

FRANK JOSEPH CRXJPL 
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nesota Mining & Manufacturing Company, of| St. Paul, 
Minnesota, a Corporation of Minnesota. | 

I 

Abrasive Article. I 

No. Drawing. 

Application filed October 24, 1923. Serial No. ^70,542. 
To all whom it may concern: 

Be it known that I, Francis G. Okie, a citizen of the 
United States, and a resident of St. Paul, Eamse^ County, 
Minnesota, have invented certain new and useful | Improve¬ 
ments in Abrasive Articles, of which the following! is a spec¬ 
ification. 

My present invention relates in general to the treatment 
of material, preferably in sheet form, and more particu¬ 
larly the treatment of material for the purpose of forming 
or attaining composite structures, of which well known 
forms of abrasives such as what is commonly Imown as 
sand-paper is an example. j 

The present application is in part a continuation of my 
prior application Serial No. 428,289 filed December 4, 1920, 
and in part a division of my prior application Serial No. 
541,248 and 541,249, filed March 4,1922. 

Although I hereinafter disclose the practice of liny inven¬ 
tion in connection with abrasives such as sand-pajier, it will 
be understood that my invention, or certain 'features, 
thereof, have a wider field of utility. 

Composite structures of the abrasive type such as sand¬ 
paper or emery cloth comprise generally (a) a basb of sheet 
material, which may be felted as in the case of Ipaper or 
woven as in the case of cloth, (&) a more or less fikely com¬ 
minuted resistant material having abrading properties, 
such as garnet or corundum, and {c) a binder generally in 
the form of a glue which serves to bind the abrasive to the 
base. I 
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The abrasive products as produced at present have as in¬ 
cidents certain features among which are affinity for mois¬ 
ture rendering them substantially inutile in the presence of 
water or moisture, and cracking, with consequent exposure 
of the base, when bent. 

The principal objects of my present invention are the 
provision of an abrasive article having a binder which func¬ 
tions more efficiently than any known to me; the provision 
of such an article characterized by flexibility without crack¬ 
ing or other undesirable effect; the provision of such an 
article being characterized by extensibility and compres¬ 
sibility to accommodate itself to flexion of the base; the 
provision of such an article having a binder by means of 
which the desired adhesive action between it and the base 
is attained not only efficiently but also with a desirable de¬ 
gree of acceleration, and more particularly the provision 
therein of a binder in which the drying action will be effec¬ 
tive from the contact surface between it and the base out¬ 
wardly ; the provision of such an article having a binder in 
which the drying action will be effective from the outer 
surface inwardly; the provision therein of a binder char¬ 
acterized by a drying action that permits of handling the 
product with a minimum of delay and more particularly 
such handling without impairment of the superficies of the 
material; the provision therein of a binder characterized by 
a limitation of its drying action; the provision of an im¬ 
proved moisture-proof material, and especially material in 
a sheet form, and more particularly one having means for 
causing a moisture proofing agent to penetrate into the ma¬ 
terial to an extent short of exudation on an adjacent sur¬ 
face thereof; the provision of a moisture-proof composite 
abrasive structure; the provision in such an article of a 
binder having moisture-proofing functions, and the provi¬ 
sion generally of an improved flexible waterproof composite 
abrasive structure, together with such other objects and ad¬ 
ditional benefits and advantages as may hereinafter appear 
or be pointed out. 

In the employment of my present invention for the pro¬ 
duction of sand-paper and the like (which I cite for pur¬ 
poses of example) I use as the base such a sheet of mate¬ 
rial (which may be paper) as will conveniently serve the 
employment contemplated, and as the abrasive such com- 
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I 

minuted material (which may be crushed garnet) similarly 
adapted to serve the function in view. I 

It is desirable that the binder utilized have the 
106 functions and characteristics not only of great me¬ 
chanical strength and of great binding strength, but 
also that it be non-hygroscopic, permeative, moisture-resis¬ 
tant, easily worked, readily obtainable, inex^iensive and 
facilely applied. 

I have discovered that gums or resins of suph types as 
are used in the manufacture of the better graded of varnish 
are peculiarly adapted for the attainment of these ends and 
that gums or resins such as kauri, copal, dammar are ex¬ 
amples of these types. Gum dammar is preferred by me as 
best attaining the desired ends, viewed from certain aspects. 

In preparing the binder for use, the gum or resin is used 
in connection with a suitable vehicle which I prefer is of a 
type such as linseed oil or China wood oil, for reason which 
I will proceed to explain. 

In applying a gum or resin prepared with a vehicle such 
as linseed oil to one surface of a base of paper for example 
I have found that the action of the vehicle involves a pene¬ 
tration of the base by the vehicle, for example linseed oil, to 
a point which approximates the opposite surface of the 
sheet but falls short of actual exudation of the vehicle upon 
such opposite surface. | 

This results in a moisture-proofing of thb material 
against the destructive absorption of moisture through the 
surface opposite to that to which the binder iis applied, 
without at the same time defacing or otherwise Undesirably 
affecting such opposite surface. i 

This penetration by the vehicle, particularly when 
coupled with the use of the character of gum or resin 
pointed out above, carries with it in such penetration a cer¬ 
tain amount of finely divided gum or resin so that a coat¬ 
ing and binding action is secured between the fibres or ele¬ 
mental portions of the base which thus substantially re¬ 
tards, if it does not entirely prevent, disintegraiion of the 
material of the base, in addition to preventing access of 
moisture through the base to the plane of contapt between 
the base and the main mass of the binder material. 

The efficient action of the binder may be enhanced in the 
manufacture of sand-paper if the binder is appHed to the 
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base by tbe use of pressure and the more or less finely di¬ 
vided abrasive is then applied in such a manner as to cause 
it to adhere to the binder. 

In order to accelerate the adhesion between the binder 
and the base, I have discovered it desirable to use with the 
binder a modifying agent the action of which is to cause a 
desiccation of the binder initiated at the contact surface of 
the binder with the base and effective outwardly. 

In my experience I have discovered that there are a num¬ 
ber of materials having a metallic base which are useful for 
my present purposes, that manganic oxides are peculiarly 
useful and that borate of manganese best combines sicca¬ 
tive energy with the desirable susceptibility to fine grind- 
ing. 

Due to the otherwise relatively slow drying of the binder, 
difficulties are encountered in handling the structure, within 
a convenient period because of the soft and sticky character 
particularly of the exposed surfaces of the binder. This 
objection I mitigate by associating with the improved 
binder a substance the action of which is to produce an ac¬ 
celerated drying action effective primarily at the exposed 
surface and working inwardly, and for this purpose I in¬ 
corporate in the binder a modifying element pecularily ef¬ 
fective in its action as an oxidizing agent on such vehicles 
as linseed oil and as a retarding agent with reference to the 
excess absorption of the vehicle by the base. 

The substance I have discovered to be particularly 
adapted for this purpose is that carbonate of lead or white 
lead known to the trade obtainable in the open market and 
formed by a new electrolytic process and which in my ex¬ 
perience is found to be more satisfactory than any other 
known form of carbonate of lead. 

Whereas by itself the white lead adds but relatively little 
strength to the binder, in association in the binder with the 
borate of manganese it intensifies the action of the binder 
in holding the abrasive firmly against the base. 

For intensifying the binding action of the binder and for 
intensifying the drying action of the dryers, and at the 
same time accomplishing such ends by the employment of a 
material which is efficacious in holding the mineral elements 
in suspension without loss of siccative energy or reducing 
the relative fluidity of the material, I have discovered that 
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it is advantageous to employ as part of the bindbr a paste 
dryer. This may comprise such mineral substances as 
sugar of lead and borate of manganese suspended in a res¬ 
inous vehicle but I find it preferable to form i the paste 
dryer so as to have the minerals contained thei^ein in the 
form of sub-acetate of lead and resinate of manganese. I 
have found by experience that the paste dryer I should be 
somewhat in the nature of cheesy butter, rather ^ofter, and 
of a light brownish grey color. 

As an auxiliary in (1) accentuating the adhesjion of the 
binder to the paper, (2) facilitating to a certain jextent the 
spreading of the binder, and (3) modifying as desired the 
consistency of the binder as is useful in cases where it is de¬ 
sired to render it more fluid, I have discovered that the use 
of a japan dryer is desirable. Such a dryer characterized 
by relative freedom from rosin, is preferable. O^e form of 
this contains shellac, red lead, litharge, mangatiese oxid, 
burnt umber, gum, linseed oil, and turpentine q. |s. 

In order to give the binder the desired body yolumetri- 
cally considered I preferably employ a varnish consisting 
largely of linseed oil boiled until it reaches neaiily a solid 
state. As far as feasible this should be as free als possible 
from glycerides and fatty acids. | 

The aforementioned gums or resins, such as gum dammar 
are preferably employed in the form of a varnisija which is 
substantially three parts Batavia dammar, with jtwo parts 
kettle boiled linseed oil. I 

While gum copal and gum kauri in certain respects make 
more substantial binders than gum dammar, asj they will 
carry more oil and dry harder under certain conditions as 
may be useful for certain purposes, generally speaking the 
present relatively greater expense does not ordiiiarily jus¬ 
tify their use for most purposes, which are well served by 
gum dammar. I 

Though I have hereinbefore disclosed certain I forms of 
useful dryers having various characteristics, and likewise 
intensifiers, I have discovered that where it is | advisable 
that the siccative action thereof be limited, or ati least re¬ 
tarded, under certain conditions, or when producing mate¬ 
rial for certain purposes, that it is desirable to incorporate 
in the binder a non-drying oil such as castor oil or the like, 
for such purpose. i 
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Sand-paper made in accordance with the disclosure of my 
present invention is characterized by great flexibility with¬ 
out any adverse effects, such as cracking of the binder or 
base, or loosening of one from the other; and great resis¬ 
tance to water, and moisture gererally, and is highly resis¬ 
tant to deterioration in the presence of friction and mois¬ 
ture when used in a water-abrading operation. 

The materials used by me as hereinabove described may 
be varied in character so as to vary the characteristics of 
the binder from the stand-point of adhesiveness, non-hygro- 
scopy and flexibility. Where such variation in the use of 
materials is employed to produce, for instance increased 
adhesion between the binder and the abrasive, such in¬ 
crease may be attained, though possibly at a certain ex¬ 
pense of its characteristic of flexibility. 

Due, however, to this very same increased adhesiveness, 
one or more or the outer layers of the base may be removed 
as by the employment of a base which involves the use of a 
built up structure having a number of plies, certain of 
which may be removed, or by shaving off part of the thick¬ 
ness of the base. 

By this process I am enabled to obtain sand-paper char¬ 
acterized by extraordinary thinness and flexibility, in that 
I am able to form sand-paper and the like with a base so 
thin that such product could not be manufactured, if the 
base originally used "were of the thinness ultimately de¬ 
sired. 

In mV preferred practice, I form batches which by weight 
and percentage contain the following ingredients: 

Lbs. 


Part I Carbonate of lead . 24 .1666 

Gum varnish. 6 .0416 

Part II Borate of manganese.. 6 .0416 

Gum varnish. 6 .0416 

Part III Dryer . 6 .0416 

Paste dryer. 6 .0416 

Linseed oil varnish. 48 .3333 

Gum varnish. 42 .2916 


This gives a composition of matter wherein metallic and 
resinous bases are combined in the proportions of substan¬ 
tially one to three; for instance, from above formula: 
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Lbs. I Lbs. 


Gum varnish . 

... 6 

White lead.. 

24 

Gum varnish. 

... 6 

Borate of manganese . .. 

6 

Gum varnish. 

...42 

Dryer . I . 

6 

Linseed oil varnish .. 

... 48 

1 “ 


Dryer . 

... 6 

1 

1 

36 


108 

j 



The foregoing assumes that 6 parts of each oi the japan 
and paste dryers are divided to the metallic ai^d resinous 
bases. 

In such preferred practice, Parts I and II are mixed and 
milled separately since Part I mills more readily than Part 
II, and are desirably then mixed with Part III ajid the com¬ 
posite batch is then milled until smooth. | 

Parts I and II include the gum varnish in ordf3r to attain 
not only a fine subdivision of the metallic substahce but also 
to render them readily commiscible with Part IJI. 

In the preferred practice of my invention, in forming 
Part I hereinabove referred to, I grind the carbonate of 
lead and the varnish to an exceeding fineness which may be 
accomplished by passing them through a fine-gi+inding mill 
three or four trips. The material grinds quickl^j and easily 
and may be conveniently mixed in the mill. One pf the fimc- 
tions of the carbonates of lead is to hasten the |oxidization 
of the thinner (and greasier) elements of the binder and 
limit their absorption by the base, e. g., paper ini the case of 
sand-paper. It also hastens the superficial top-drying of 
the sand-paper or the like, rendering it among Pther things 
easier to handle before it becomes dry. Ordinary white 
leads, even though of apparent equal purity and of similar 
analyses as that herein referred to, do not function as sat¬ 
isfactorily for chemical reasons not yet brought to light by 
my experience. Gum varnish may be i^o. 1 gum 
107 kauri, gum copal, or gum dammar or more or less 
numerous similar suitable gums or resinfe melted in 
boiled or raw, linseed oil, with or without the presence of 
dryers, such as red lead, litharge, black oxid of inanganese, 
burnt umber, and the like. The gum varnish preferably 
used by me in Parts I, II and III above referred to, is sub¬ 
stantially equal parts Batavia dammar gum, and kettle 


I 
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boiled linseed oil. While I preferably use gum dammar, as 
just indicated, I have found a gum dammar varnish made 
from three parts Batavia dammar, melted by itself under 
gentle heat, as is preferable though it may be used cold, 
and two parts of a hydrocarbon (which may be one of the 
petroleum series)—obviously added after the heat, if used, 
is discontinued. The hydrocarbon referred to preferably 
takes the following form: Color, water white; Baume, 
48®—49°; initial boiling point, not below 275° F; not more 
than 50% over at 340° F.; recovery, at least 95%; residue, 
colorless ; end point, below 475° F. As the hydrocarbon 
evaporates, it may be advisable to add more to the mixture 
in order to preserve the desired degree of fluidity. The hy¬ 
drocarbon dammar varnish thus formed makes a more 
brittle binder than the linseed oil gum dammar varnish 
above described. Although gum copal and gum kauri each 
make a more substantial binder than gum dammar, as they 
carry more oil and dry harder, they are more expensive. 
Gum dammar not oxidizing to such a de-degree of hardness 
and toughness is more highly flexible, but within my experi¬ 
ence comprises as great a step towards common rosin as at 
present advised it appears expedient to take. 

I have found that synthetic gums or resins can also be 
used to good advantage in making a binder for my pur¬ 
poses. 

In using borate of manganese I have found that a well- 
known borate of manganese, readily obtainable on the open 
market combines best siccative energy with susceptibility to 
fine grinding, and to form Part II referred to above it 
should be ground in the varnish until it may be spread on 
a glass without being mealy under one’s finger. It should 
be ground until experience shows that it can be ground no 
finer. 

As will be appreciated from the foregoing discussion, the 
siccative energy of the borate of manganese operates from 
within outwardly, differing in this respect from the car¬ 
bonate of lead which oxidizes from without inwardly. 

While I prefer to employ manganic derivatives in the 
form of borate of manganese, it is to be observed that al¬ 
though black oxide of manganese contains certain desirable 
siccative elements for my purposes, it does not readily lend 
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itself to grinding in such, a manner as is desired, by me. At 
times, advantage may be taken of the charac^teristics of 
black oxide of manganese by heating it in linseed oil. 

Similarly, cobalt derivatives, (such as acetat^ of cobalt) 
may be employed for their siccative qualities, hut I have 
found that due care should be employed in jusing such 
highly concentrated dryers so as to avoid any tendency 
toward deterioration and relative inactivity with the other 
dryers; failing such care such cobalt derivatives do not give 
such excellent effects as borate of manganese. I 
In forming Part II according to my preferred practice, I 
find it desirable to grind the borate of manganese by itself, 
ten or twelve trips if necessary, as this is relatively a very 
hard substance to grind, and the varnish may be mixed 
therewith in the mill. ^ 

The form of japan-dryer preferably employed by me is 
a well known japan which contains about 2% (ty^o percen- 
tum) of shellac, preferably the best obtainable, besides sub¬ 
stances such as red lead (Pb 304 ) litharge, (PbO) manga¬ 
nese oxid (MnO) burnt umber (which has a mahganic and 
oxygen content) and gums in linseed oil and turpentine. It 
aids in the binding action and acts to some extenj; as a thin¬ 
ner whose turpentine content evaporates after Ithe binder 
is spread on the paper and somewhat facilitates ^he spread¬ 
ing process. I have the proportion indicated in Part III as 
ordinarily adequate but yet capable of increase Vith safety 
when larger quantities are desirable. Althougli to an un¬ 
accustomed observer a rosin content in the japap may, due 
to its rapidity of action, appear to be advantageous, such 
a content is within my experience undesirable land to be 
avoided. j 

To form the linseed oil varnish of Part III| above re¬ 
ferred to linseed oil is boiled until nearly solid. |A heavier 
grade than ordinary, having less glyceride and fatty acid 
content than is usual, although a bit more difficult! to handle, 
has been found by me in actual practice to be slightly better 
in its functions. 

In preparing the paste-dryer of Part III above referred 
to, I first form the initial portion of the dryer l|y stirring 
200 pounds of litharge (PbO) and 200 pounds of hot water 
(120° F.), the agitation of the water being sufficiently vio- 


I 


98 MINNESOTA MINING AND MFG. CO. VS. CONWAY P. COE. 

lent during and after the addition of the litharge to keep it 
from settling. After, say, two to five minutes of this sus¬ 
tained agitation, 45 pounds of 80% acetic acid is dashed 
into the hot-water and litharge composition without cessa¬ 
tion of the violent stirring, which may be mechanical agita¬ 
tion, and which should continue until the milky white liquid 
that develops as soon as the acid strikes the water and 
litharge, sets to a consistency resembling soft cottage 
cheese or bonny clabber and offer resistance enough to tend 
to slow up a strong man using a paddle. 

In cases where a mechanical agitator is used, it should be 
shut ofi at this stage which is ordinarily reached within a 
minute after the acetic acid is dashed in. It is advisable to 
have the agitation sufficiently violent to cause suspension 
of all of the litharge and to dash in the acetic acid suddenly, 
as otherwise a quantity of uncombined litharge will be 
found at the bottom of the mixer, and the mass, which is now 
basic acetate of lead, will not set stiff. This resultant mass 
should be undisturbed for about 15 hours and then 75 
pounds kettle boiled linseed oil is added to the mass, which 
by this time has become somewhat stiffer. The whole mass 
is then mixed preferably in a mechanical mixer. The mixer 
should be run until a large percentage of the original water 
may be poured off. At this time the basic acetate of lead 
has a greater affinity for the oil than for the water. When 
further agitation separates out no more water, the com¬ 
pound should be ground. This may be done on 3 roller ink 
mill until no more water can be discerned, and when sub¬ 
stantially all of it can be accounted for by weighing the 
water that has been poured off. The strength of the acetic 
acid may be varied below 80% provided the proportions are 
changed correspondingly to the strength of the acetic acid. 

While the second part of the paste dryer may be formed 
by heating, I prefer to mix thoroughly 100 pounds of kettle 
boiled linseed oil, with 75 pounds of resinate of manganese 
(powdered form) and then grind the mixture two or three 
trips until fine and smooth. 

I then add 225 pounds kettle boiled linseed oil to the lead 
compound formed in the mixer as above set forth, and then 
quickly mix the resulting mass of the second portion with 
lie modified first or lead compound portion which is in the 
mixer as just set forth. 


1 
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This mixing of the two portions should be done quickly 
because there is a nicely balanced proportion between the 
two, and an excess of either portion in long contact with the 
other portion, imperfectly mixed, causes a livering and 
sometimes a separation therebetween. After this mixture 
of the two portions has stood for substantially an hour, they 
should be milled one trip. This completes the pajste dryer. 
It should flow down the apron of the mill about one inch 
deep, (more or less, depending partly on tightness of rollers 
and consequent heat,) and it should be kept in ^tock in a 
consistency about like cheesy butter, but rather softer, and 
of a light brownish gray color. I 

By having the manganic derivative precipitated or com¬ 
bined with a more substantial g*um than rosin (rfesinate of 
manganese) in the formation of this paste dryer results 
are attainable which from certain aspects present obvious 

advantages. I 

From the foregoing description it will be apparent that 
one of the general functions of the carbonate of lead is to 
serve as filler, and of the borate of manganese, 4 s well as 
of the japan composition referred to, is to serve a^ a dryer, 
and that the rest of my improved binder is made up of var¬ 
nishes. I 

The gross formula of the binder considered from this 
aspect of the invention, therefore involves the u$e, gener¬ 
ally, of four parts ‘^filler’’, three parts ‘‘dryer”, and seven¬ 
teen parts “varnish”, preferably associated together in 
the specific manner set forth. i 

The binder is formed in my preferred practice' by run¬ 

ning together through the mill Parts I and II, grofind finely 
as described, together with the items of Part III, I all three 
parts being milled together until the whole mass id uniform 
and smooth. The binder thus formed should be kept care¬ 
fully covered preferably in contact with oiled papdr to pre¬ 
vent the formation of surface skin through exposure. 

By the term ‘ ‘ composite ’ ’ throughout the specification and 
claims is meant a structure, mechanically or chemically 
produced, which is composed of a base, an abrasive, and a 
binder for (a) attaching the abrasive to the base;|(&) ren¬ 
dering such bond waterproof, and (c) preventing prema¬ 
ture destruction of the base. 

I 

I 

I 

I 
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Having thus described my invention and illustrated its 
use, what I claim as new and desire to secure by Letters 
Patent is: 

1. The new article of manufacture in the nature of sand 
paper, comprising a flexible sheet of fabric, a grit or layer 
of abrasive particles, and a waterproof stable adhesive 
bond interposed between said grit and said sheet and of a 
nature to adequately maintain its bonding effect in sub¬ 
stantially full measure throughout the effective abrading 
life of the abrasive article even under sustained application 
of or inlmersion in water, but not materially affecting the 
flexibility of said sheet when dry. 

2. The new article of manufacture in the nature of sand 
paper, comprising a flexible sheet of fabric, a grit or layer 
of abrasive particles, and a waterproof stable adhesive 
bond including a varnish, a drier and a filler interposed be¬ 
tween said grit and said sheet and of a nature to adequately 
maintain its bonding effect in substantially full measure 
throughout the effective abrading life of the abrasive article 
even under sustained application of or immersion in water, 
but not materially affecting the flexibility of said sheet when 
dry. 

' 3. The new article of manufacture in the nature of 
108 sand paper, comprising a flexible sheet of fabric, a 
grit or layer of abrasive particles, and a water proof 
stable adhesive bond interposed between said grit and said 
sheet, and of a nature to adequately maintain its bonding 
effect in substantially full measure throughout the effective 
abrading life of the abrasive article even under sustained 
application of or immersion in water, but not materially af¬ 
fecting the flexibility of said sheet, and being non-sticky 
when dry. 

4. A new article of manufacture in the nature of sand 
paper comprising a flexible sheet of paper or material 
similarly susceptible to weakening by moisture, a grit or 
layer of abrasive particles, and a waterproof stable ad¬ 
hesive bond interposed between said grit and said sheet and 
impregnating said sheet to fully protect it against pene¬ 
tration by water, and of a nature to adequately maintain 
its bonding effect in substantially full measure throughout 
the effective abrading life of the abrasive article, even 
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under sustained application of, or immersion ip water, but 
not materially affecting the flexibility of the she^ when dry. 

5. The new article of manufacture in the nature of sand 
paper, comprising a flexible sheet of paper or material 
similarly susceptible to fluid penetration, a grit or layer 
of abrasive particles, a waterproof stable adhesive bond 
interposed between said grit and said sheet of ia nature to 
maintain its bonding effect throughout the effeptive abrad¬ 
ing life of the abrasive article when employed in a water 
abrading operation, and penetration retarding means as¬ 
sociated therewith to limit the flux of said bond and exuda¬ 


tion thereof onto the back of the sheet, whereby starving of 
the bond between the sheet and grit is obvihted, and a 
connection which is durable is attained between the grit 
and sheet. 


6. The new article of manufacture in the nature of sand 


paper, comprising a flexible sheet of fabric, a grit or layer 
of abrasive particles, and a waterproof stable adhesive 
bond, including an oil, interposed between said ^it and said 
sheet and of a nature to adequately maintain its bonding 
effect in substantially full measure throughout the effec¬ 
tive abrading life of the abrasive article even I under sus¬ 
tained application of or immersion in water, but not ma¬ 
terially affecting the flexibility of said sheet when dry. 

7. The new article of manufacture in the natiire of sand 
paper, comprising a flexible sheet of fabric, a gj:it or layer 
of abrasive particles, and a waterproof stable adhesive 
bond, including a gum, interposed between sa^d grit and 
said sheet and of a nature to adequately maintain its bond¬ 
ing effect in substantially full measure throughout the ef¬ 
fective abrading life of the abrasive article even| under sus¬ 
tained application of or immersion in water, h^t not ma¬ 
terially affecting the flexibility of said sheet when dry. 

8. The new article of manufacture in the nature of sand 
paper, comprising a flexible sheet of fabric, a grit or layer 
of abrasive particles, and a water-proof stable adhesive 
bond including a resin interposed between said grit and said 
sheet of a nature to adequately maintain its bonding effect 
in substantially full measure throughout the effective abrad¬ 
ing life of the abrasive article even under sustained applica¬ 
tion of or immersion in water but not materially affecting 
the flexibility of the article when dry. 


I 

i 
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9. The new article of manufacture in the nature of sand 
paper, comprising a flexible sheet of fabric, a grit or layer 
of abrasive particles, and a waterproof stable adhesive 
bond, including a gum varnish, interposed between said grit 
and said sheet and of a nature to adequately maintain its 
bonding effect in substantially full measure throughout the 
effective abrading life of the abrasive article even under 
sustained application of or immersion in water, but not 
materially affecting the flexibility of said sheet when dry. 

10. The new article of manufacture in the nature of sand 
paper, comprising a flexible sheet of fabric, a grit or layer of 
abrasive particles, and a waterproof stable adhesive bond, 
including an oil and a resin interposed between said grit 
and said sheet and of a nature to adequately maintain its 
bonding effect in substantially full measure throughout the 
effective abrading life of the abrasive article even under 
sustained application of or immersion in water, but not 
materially affecting the flexibility of said sheet when dry. 

11. The new article of manufacture in the nature of sand 
paper, comprising a flexible sheet of paper of material 
similarly susceptible to fluid penetration, a grit or layer of 
abrasive particles, a waterproof stable adhesive bond inter¬ 
posed between said grit and said sheet of a nature to main¬ 
tain its bonding effect throughout the effective abrading 
life of the abrasive article when employed in a water abrad¬ 
ing operation but not deleteriously affecting the flexibility 
of the article when dry, and means for accelerating drying 
of the bond. 

12. The new article of manufacture in the nature of sand 
paper, comprising a flexible sheet of paper or material 
similarly susceptible to fluid penetration, a grit or layer of 
abrasive particles, a waterproof stable adhesive bond inter¬ 
posed between said grit and said sheet of a nature to main¬ 
tain its bonding effect throughout the effective abrading life 
of the abrasive article when employed in a water abrading 
operation but not deleteriously affecting the flexibility of 
the article when dry, and means for limiting drying of the 
bond. 

13. The new article of manufacture in the nature of sand 
paper, comprising a flexible sheet of paper or material 
similarly susceptible to fluid penetration, a grit or layer 
of abrasive particles, a waterproof stable adhesive bond 
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interposed between said grit and said sheet of h nature to 
maintain its bonding effect throughout the effective abrading 
life of the abrasive article when employed in a whter abrad¬ 
ing operation but not deleteriously affecting th0 flexibility 
of the article when dry, means for accelerating; drying of 
the bond, and means for limiting drying thereof. ! 

14. The new article of manufacture in the nature of sand 

paper, comprising a flexible sheet of paper or material 
similarly susceptible to fluid penetration, a grit or layer 
of abrasive particles, a waterproof stable adhesive bond 
interposed between said grit and said sheet of al nature to 
maintain its bonding effect throughout the effec1]ive abrad¬ 
ing life of the abrasive article when employed in a water 
abrading operation but not deleteriously affecting the flexi¬ 
bility of the article when dry, means for accelerating drying 
of the bond, means for limiting drying of the bond, and 
penetration retarding means. I 

15. The new article of manufacture in the nature of sand 
paper, comprising a flexible sheet of paper or material 
similarly susceptible to fluid penetration, a grit dr layer of 
abrasive particles, a waterproof stable adhesive bond inter¬ 
posed between said grit and said sheet of a nature to main¬ 
tain its bonding effect throughout the effective abrading life 
of the abrasive article when employed in a water abrading 
operation but not deleteriously affecting the flexibility of 
the article, and means for limiting penetration by the bond¬ 
ing material, and means for accelerating drying thereof. 

16. The new article of manfacture in the nature of sand 

paper, comprising a flexibile sheet of paper of; material 
similarly susceptible to fluid penetration, a grit of layer of 
abrasive particles, a waterproof stable adhesive bond inter¬ 
posed between said grit and said sheet of a nature to 
maintain its bonding effect throughout the effective abrad¬ 
ing life of the abrasive article when employed ifl a water 
abrading operation but not deleteriously affecting the 
flexibility of the article when dry, and means for accelerat¬ 
ing desiccation of the bonding material from the surface 
in contact with the air. | 

17. The new article of manufacture in the nature of sand 
paper, comprising a flexible sheet of paper or material simi¬ 
larly susceptible to fluid penetration, a grit or layer of abra¬ 
sive particles, a waterproof stable adhesive bond iijiterposed 

i 
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between said grit and said sheet of a nature to maintain its 
bonding effect throughout the effective abrading life of the 
abrasive article when employed in a water abrading opera¬ 
tion but not deleteriously affecting the flexibility of the arti¬ 
cle when dry, and mean for accelerating desiccation of the 
bonding material from the surface which is out of contact 
with the air. 

18. The new article of manufacture in the nature of sand 
paper, comprising a flexibile sheet of a paper or material 
similarly susceptible to fluid penetration, a grit or layer of 
abrasive particles, a waterproof stable adhesive bond inter¬ 
posed between said grit and said sheet of a nature to main¬ 
tain its bonding effect throughout the effective abrading life 
of the abrasive article when employed in a water abrading 
operation but not deleteriously affecting the flexibility of 
the article when dry, means for accelerating desiccation of 
the bonding material from the surface in contact with the 
air, and means for accelerating desiccation thereof from the 
surface which is out of contact with the air. 

19. The new article of manufacture in the nature of 
sand paper, comprising a flexible sheet of paper or material 
similarly susceptible to fluid penetration, a grit or layer of 
abrasive particles, a waterproof stable adhesive bond inter¬ 
posed between said grit and said sheet of a nature to main¬ 
tain its bonding effect throughout the effective abrading 
life of the abrasive article when employed in a water abrad¬ 
ing operation but not deleteriously affecting the flexibility 
of the ai^ticle when dry, means for accelerating desiccation 
of the bonding material from the surface in contact with the 
air, means for accelerating desiccation thereof from the 
surface which is out of contact with the air, and a penetra¬ 
tion retarding agent. 

20. The new article of manufacture in the nature of sand 
paper, comprising a flexible sheet of paper or material 
similarly susceptible to fluid penetration, a grit or layer of 
abrasive particles, a waterproof stable adhesive bond inter¬ 
posed between said grit and said sheet of a nature to main¬ 
tain its bonding effect throughout the effective abrading life 
of the abrasive article when employed in a water abrading 
operation, and penetration retarding means including white 
lead to limit the flux of said bond and exudation thereof 
onto the back of the sheet, whereby starving of the bond 
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between the sheet and grit is obviated, and a connection 
which is durable is attained between the grit and sheet. 

21. The new article of manufacture in the nature of sand 
paper, comprising a flexible sheet of paper or ma- 

109 terial similarly susceptible to fluid penetration, a 
grit or layer of abrasive particles, a waterproof stable 
adhesive bond interposed between said grit and ^aid sheet 
of a nature to maintain its bonding effect throughout the 
effective abrading life of the abrasive article when em¬ 
ployed in a water abrading operation but not del^teriously 
affecting the flexibility of the article when dry, apd means 
including castor oil for limiting drying of the bon^. 

22. The new article of manufacture in the nature of sand 


paper, comprising a flexible sheet of paper or| material 
similarly susceptible to fluid penetration, a grit or layer of 
abrasive particles, a waterproof stable adhesive b^nd inter¬ 
posed between said grit and said sheet of a nature to main¬ 
tain its bonding effect throughout the effective 1 abrading 
life of the abrasive article when employed in a waijer abrad¬ 
ing operation but not deleteriously affecting the flexibility 
of the article when dry, and means including a japan dryer 
for accelerating desiccation of the bonding material. 

23. The new article of manufacture in the natur^ of sand 
paper, comprising a flexible sheet of paper or i material 
similarly susceptible to fluid penetration, a grit or layer of 
abrasive particles, a waterproof stable adhesive b0nd inter¬ 
posed between said grit and said sheet of a nature! to main¬ 
tain its bonding effect throughout the effective abrading 
life of the abrasive article when employed in a wat0r abrad¬ 
ing operation but not deleteriously affecting the flexibility of 
the article when dry, and means including boratei of man¬ 
ganese for accelerating desiccation of the bond from the 
surface which is out of contact with the air. 

24. The new article of manufacture in the nature of sand 


paper, comprising a flexible sheet of paper or material 
similarly susceptible to fluid penetration, a grit or layer of 


abrasive particles, a waterproof stable adhesive bohd inter¬ 


posed between said grit and said sheet of a nature [to main¬ 
tain its bonding effect throughout the effective abrading 


life of the abrasive article when employed in a watejr abrad¬ 
ing operation but not deleteriously affecting the flexibility 
of the article when dry, and means including white lead 
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for accelerating desiccation of the bond from the surface in 
contact with the air. 

In testimony whereof I have hereunto signed my name. 

' FRANCIS G. OKIE. 

Endorsed on cover: No. 6942. Minnesota Mining and 
Manufacturing Company, a corporation, Appellant, vs. 
Conway P. Coe, Commissioner of Patents. United States 
Court of Appeals for the District of Columbia Filed Apr 
1-1937 Moncure Burke, Clerk. 
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To dU whom it may corvoem: 

Be it known that I, Harry C. Martin, re-; 
siding at Niagara Falls, Niagara County, 
New X ork, have invented a new ^d useful' 
6 Improvement in Methods of Making Abra¬ 
sive Di^, of which the following is a full, i 
clear, and exact de8crii)tion, reference being 
had to the accompanying drawings, form¬ 
ing part of this specification, in which: 

10 Figures 1 and 2 are sectional views of 
mold devices and illustrating Steps in the 
manufacture of the abrading disks; and 

Figure 3 is a perspective view of a fini^ed 
disk embodying my invention. 

15 This application is a continuation of my 
pending application, Serial No. 863,480, 
med h&rch 5, 1920. 

Mv invention relates to an mprovement 
in the method of manufacturing abrasive 
20 disks, these disks b^ing of the character used 
on machines known as ^disk grinders”, for 
grinding flat surfaces on metals and other 
material Such disks usually consist of a 
paper or cloth backing or boay coated with 
25 a thin layer of abrasive by means of glue 
after the ordinary manner of sand paper 
and emery cloth. Their use is limited by the 
fact that the coating is relatively thin, and 
they do not possess very much durability 
*0 when called upon to do heavy work. Their 
usefulness is also to a large degree condi¬ 
tioned upon the degree of porosity of the 
abrasive, the porosity being the measure of 
the free cutting properties of the material 
35 This is due to the fact that the degree of 
porosity controls freedom from glazing use; 
or in other words, the free cutting properties 
of the disk depend upon the extent to which 
the material ground off is kept from lodg- 
40 ing in the pores of the cutting surfaces. ‘ 

I have discovered that a very efficient 
abrasive disk can be made by. building up 
an abrasive body consisting of abrasive 
grains bonded together by a resinous cement, 
45 preferably of shellac, upon a backing of 
cloth or paper. 

In the practice of my invention, for ex¬ 
ample in the making of a shellac di^, I em¬ 
ploy a shallow circular mold consisting of an 
50 iron bottom plate 2 and an iron ring 3 of the 
proper diameter required for the disk. In 
this mold, I place a disk 4 of cloth or paper 
and spread over this a thin layer from three- 
sixteenths of an inch to three-fourths of an 
55 ijich thick of abrasive grains mixed with 


powdered shellac, preferably in approxi¬ 
mately the proportions by weight of ninety- 
two parts abrasive grains and eight parts 
powdered shellac, although the exact pro¬ 
portions may be varied somewhat to meet the 50 
characteristics desired in the particular disk 
being manufactured. The shellac should, in 
general, not exceed nine or ten per cent of 
the mix, as shellac in excess of this makes 
the disk too hard and dense. 55 

The mold with its contents is then placed 
in the melting oven and brought up to a 
temperature sufficient to bring the shellac 
to a molten or plastic condition. The mold 

then taken from the oven and a circular 70 
iron plimger, such as illustrated at 5 in Fig¬ 
ure 2, is inserted in the ring 3 upon the 
abrasive material, and the latter is subjected 
to pressure of three hundred to five hun¬ 
dred pounds, per square inc^ which com- 75 
presses wd agglomerates it. Increasing the 
proportion ofshellac and the pressure in¬ 
creases hardness and decreases the porosity 
of the disk. I have used in practice from 
eight to ten percent of shellac and have va- 80 
lied the agglomerating pressure from three 
hundred to five hundred pounds, per square 
inch, to meet the variations in harness 
that are required. The disk is then removed 
from the mold and allowed to cool, after 85 
which it is baked in an oven at a tempera¬ 
ture, preferably of from two hundred and 
ninety to three hundred degrees Fahren¬ 
heit. 

If the baking temperature does not exceed 85 
three hundred degrees Fahrenheit, the paper 
or cloth backing is not destroyed and is 
available for the purpose of forming an in¬ 
termediate layer between the disk and the 
plate upon which the disk is fastened, when 86 
put into actual use. 

As a modification of the above described 
method, I may, however, bake at a tem¬ 
perature of three hundred and fifty degrees 
Fahrenheit. This temperature destroys the 150 
backing, but toughens and improves the 
abrasive. I then take a fresh piece of back¬ 
ing material and shellac it on to the abra¬ 
sive disk by means of freshly melted shel¬ 
lac. In this manner, I obtain a combina- 155 
tion of the shellac body and backing in as 
good a working condition as if the backing 
was originally incorporated with the shellac - 
body. 

It will be understood that the backing 115 
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serves two functions, viz., it acts as a mea^ 
of holding and car:^ing the disk body in 
its first melted condition and to strengthen 
the same until it is transferred to the bak- 
5 ing operation, where it is toughened until it 
no longer needs such reinforc^ent. 'pie 
second function is to form an intermediate 
layer between the disk and plate, as above 
stated. Both these functions may be per- 
10 formed by the modification above described, 
as well as by the first described method. 

I have found that disks made in accord¬ 
ance with my invention, using ordinary arti¬ 
ficial aluminous abrasives in grits from No. 
16 16 to No. 36, will weigh from 1.9 to 2.3 

t rams per cubic centimeter. The apparent 
ensity of two ^ams per cubic centimeter 
fflves a very gocS cutting efSiciency, and the 
disk does not glaze up with the material be- 
*0 ing ground, but maintains a very go^ cut¬ 
ting surface. With apparent densities of 
' from 1.9 to 2.3 grams per cubic centimeter, 
the equivalent porosity varies from 47 to 36 
percent: but it is important that the porosi- 
26 ty should not be less tnan 36 percent, in order 
to give the free cutting properties above de¬ 
scribed. 

An ordinary shellac bound grinding wheel 
made up according to the methods heretofore 
^ in use with grits of these sizes and grades, 
has an apparent density of from 2.4 to 2.6 
ims per cubic centimeter, and if used in 
isameouttmgoperatioBrweuld very-quick-^ 


ly glaze and 3iow very poor cutting effi- 
2* cien<y. 

In making such grinding wheels ^e 
amount of snellac and the agglomeratii^ 
pressure greatly exceed that employed in 
making my grinding disks. 

40 In addition to the increased porosity, the 
disks made in accordance with my inven¬ 
tion have a uniform texture throughout so 
that they will remain efficient during their 
life. They also possess the advantage that 
46 they do not crack or chip at the edg^. They 
may be used either wet or dry, which is not 
true of a glued disk. The disks may be made 
of any desired grade of hardness to suit the 
particular work in whidi they are to be used. 
60 While the disks have sufficient porosity to 
prevent glazing, they have sufficient strength 
and density to stand up under hard usage, 
and have a durability and cutting ^cien<^ 
much greater than disks made of abrasive 
66 material not compressed. The disks may 
also be built up to any thickness desired, 
which is not practical in making disks in 
which abrasive is sprinkled on to the ad¬ 
hesive. The shellac gives a good tensile 
00 bond, and the disks are capable of operating 
more safely and under mgher periphm! 
speeds than disks having weaker bonding 
materials, such for example, as magnesia 
c^ent. The abrasive composition of the 
06 disks is considerably more porous, and hence, 


structurally not as strong as the more dense 
shellac bound abrasive wheels containing a 
greater percentage of shellac and made with 
a higher agglomerating pressure. However, 
the cloth packing of my disks supplies an 70 . 
added tensile strength, so that the composite 
disks are capable of safely operating at the 
high peripheral speeds now used in disk 
grmding. The disks, therefore, combine 
ni^ enough porosity to prevent glazing, 76 
sufficient thiclmess, strength of bond and 
density to have great durability, and the 
necessary tensile strength for high speed 
grinding machinery. 

While I have described in detail the pre- 6® 
ferred embodiment of my abrasive disk and 
its process of manufacture, it is to be under- 
sto^ that the invention is not limited to all 
of the described details, but may be other¬ 
wise embodied within the scope of the fol- 
lowing claims. 

I claim: 

1. The herein described method of making 
abrasive disks which consists in mixing 
abrasive grains with Celiac in the apprqxi- 
mate proportions of 9 to 1 parts, spreading 
the rame in a suitable mold upon a oacking, 
plying the mold in a melting oven and 
bringing its contents to a temperature suffi¬ 
cient to soften the shellac, then applying a ^ 
pressure to the abrasive material sufficient 
to a^lmnerate it but not to reduce toe 

-poros i ^ of toe finishe d^ disk belownabouf" 
3fi%, aira then baking toe article so formed, 
substantially as described. . 

2. 'Die herein described method of making 
abrasive dis^ wUch condsts in mixing 
abrasive grains with shellac as a bonding 
agent, toe toellac forming about 8 or 9% . 
of toe mix, spreading the same in a suitable 
mold upon a oacking, placing toe mold in a 
malting oven and bringing its contents to a 
temperature sufficient to soften the toellac, 
then applying a pressure of not over 500 . . 
pounds per square inch to the abrasive ma- 
terial to compress and agglomerate it, and 
then baking toe article so formed,* substan¬ 
tially as described. 

3. The herein described method of making ... 
abrasive disks which consists in mixing 
abrasive grains with a resinous bonding ma¬ 
terial, the resinous bonding material forming 
not over 10% of toe mix, ^reading the same 

in a suitable mold upon a backingj plach^ ^ 
the mold in a melting oven and bringing it 
wito its contents to a ten^rature. scmcient 
to soften toe resinous bonoing material, then 
applying pressure to toe mix to compress 
and aggl(Hnerate it, and then baking^ toe ^ 
article so formed, substantially as descril^ 

4. The herein described method of midring 
abramve disks which consists in mixing 
abrasive grains wito toellac, the shel^ 
forming not over ten per cent of the mix, 
spreading toe same in a suitable mold upon 


I 









a backing, placing the mold in a melting 6. The herein described method of mak* 20 
oven and bringing it with its contents to a ing abrasive disks which consists in Tnixing 
temperature sufficient to soften the shellac, abi^sive grains with a resinous bonding ma- 
then applying an agglomerating pressure to terial, spreading the same in a suitable mold 
0 the abrasive material to give it the r^uired upon a flexible backing, placing the mold in 
density, and then baking the article so a melting oven and bringing it with its con- 25 
formed, substantially as described. tents to a temperature sufficient to soften the 

5. The herein described method of making bonding material, then applying an agglom- 
abrasive disks which consists in mixing erating pressure to the abrasive maten^ and 
10 abrasive grains with a resinous bonding ma- then baMng the article so formed, the abra- 
terial, spreading the same in a suitable mold sive grains and the bonding material be- so 
upon a flexible backing, placing the mold in ing so proportioned and the agglomerating 
a melting oven and bringing it with its con- pressure being so limited as to give the fin- 
tents to a temperature sufficient to soften the ished disk a porosity not less than about 
15 bonding material, then applying an agglom- 36%, substantially as described. 

erating pressure of not over 500 pounds per In testimony whereof I have hereunto set S5 
square inch to the abrasive material to give my hand, 
it the required density, and then baking the 

article so formed, suli^ntially as described. HARRY C. MARTIN. 
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To all whom it may concern: 

^ Be it known that I, Francis G; Okie, a 
citizen of the United States, and a resident 
of St. Paul, Minnesota, have invented cer- 
5 tain new and useful Improvements in Abra¬ 
sive Articles, of which the following is a 
specification. 

My present invention relates in general to 
the treatment of material, preferably in 
10 sheet form, and more particularly the treat¬ 
ment of material for the purpose of forming 
or attaining composite structures, of which 
well known forms of abrasives such as what 
is commonlv known as sand-paper is an 
15 example. The present application is, in part, 
a continuation of mv copending application, 
Serial No. 428,289 hied Dec. 4, 1920, and a 
division of my application. Serial No. 
541248 filed M"ar. 4, 1922, and associated 
20 with my applications. Serial Nos. 428,287 
filed Dec. 24, 1920 and 670,542 filed Oct. 24, 
1923. 

Although I hereinafter disclose the prac¬ 
tice of my invention in connection with 
25 abrasives such as sand-paper it will be under¬ 
stood that my invention, or certain features 
thereof, have a wider field of utility. 

Composite structures of the abrasive tyx>e 
such as sand-paper or emery cloth comprise 
•50 generally (a) n base of sheet material, which 
may be felted as in the case of paper or 
ivoven as iu the case of cloth, (Z>) a more or 
less finely comminuted resistant material 
having abrading properties, such as garnet 
35 or corundum, and (e) a binder generally in 
the form of a glue which serves to bind the, 
abrasive to the base. 

Tlie abrasive products as produced at 
present have as incidents certain features 
40 among which are affinity for moisture ren- . 
dering them substantially inutile in the pres¬ 
ence of water or moisture, and cracking, 
with consequent exposure of the base, when 
bent. I 

45 The principal objects of my present in¬ 
vention are the provision of a "binder which 
functions, more efficiently than any ^owr to 


me; the provision of an abrasive article hav¬ 
ing a binder characterized by flexibility 
without cracking or other undesirable ef- 50 
fects j the provision of such an article char¬ 
acterized by extensibility and compressibili¬ 
ty to accommodate itself to flexion of the 
base; the provision of such an article having 
a binder by means of which.the desired ad- -55 
hesiye action between it and the base is 
attained not only efficiently but also with a 
desirable degree of acceleration, and more 
particularly the provision of such an article 
having a binder in which the drying action 50 
will & effective" from the contact surface 
between it and the base outwardly; the pro¬ 
vision of such an article having a binder in 
which the drying action will be effective 
from the outer surface inwardly; the pro- 55 
vision therein of a binder characterized by 
a drying^action that permits of handling 
the product with a minimum of delay and 
more particularly such handling without im¬ 
pairment of the superficies of the material; 70 
the provision therein of a binder character¬ 
ized by an accelerated drying action; the 
provision therein of a binder characterized 
by a limitation of its drying action; the pro- • 
vision of an improved moisture-proof ma- 75 
terial and especially material in a sheet • 
form, and more particularly one having 
means for causing a moisture-proofing agent 
to penetrate into the material; the provision 
of a moisture-proof • composite abrasive 80 
structure; the provision of a binder having 
moisture-proofing functions, and the provi*' - 
sion generally, of an improved composite 
abrasive structure and of a method of pro¬ 
ducing the same, together with such other 85 
objecte and additional benefits and adyan- 
tages as may hereinafter appear or be point¬ 
ed out. 

In the employment of my present in¬ 
vention for the production of sand-paper 80 
and the like, suitable for employment in a 
water abrading operation (which I cite 
for purposes ox example^ I use as the base 
a sheet of material (which may be paper) 
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as will conveniently serve the employment 
contemplated, and as the abrasive such 
• comminuted material (which maybe crushed 
^met) similarly adapted to serve the func- 
6 tion in view. 

. ... .It is desirable that the binder utilized 
have the funcfidhs and characteristics not 
only of great mechanical strength and of 
'^eat binding strength, but also that it be 
10 non-hygroscopic, permeative, moisture resis¬ 
tant, easily worked, readily obtainable, in¬ 
expensive and facilely apphed. 

I have discovered that g^s of such types 
as rosin are peculiarly adapted for the at- 
15 tainment of these ends, and ordinary tur¬ 
pentine rosin is preferred by me as b^t at¬ 
taining the desir^ end, viewed from certain 
aspects. Other gums and resins, natural or 
synthetic, having the desired characteristics 
20 may also be utilized. 

Li preparing the binder for use^ the gum 
is us^ in connection with a suitable ve¬ 
hicle which I prefer is of .a type such as 
linseed oil, China-wood oil, otherwise known 
25 as tung oil, perilla oil or fish oil, or even a 
semi-drying oil such as soya-bean oil, for 
^ reasons which I will proceed to explain. 

In applying a gum prepared with a ve- 
hide such as China-wood oil tq one surface 
80 of a base of paper, for example I have found 
^at the action of the vehicle involves a 

-pg n ^t m t oi r b f • m ' baj gi ^ y ‘t lie ’ t giil deritor 

example, China-wood oil or any similar dry¬ 
ing oil or semi-drying oiL 

This results in a moisture-proofing of the 
material even against the absorption of 
moisture through the surface opposite to 
that to which the binder is appli^, without 
at the same time defacing or otherwise un- 
^ desirably affecting such opposite surface. 
The penetration by the vehicle, particular¬ 
ly when coupled with the use oi the char¬ 
acter of gum pointed out above, carries with 
it in sucn. penetration a certain amount of 
^ finely divided gum so that a coating and 
binding action is secured between the fibres 
of elemental portions-of the base which thiiS 
sutetantially retards, if it does not entirely 
prevent, di^tegration of the material of 
the base, in addition to preventing access of 
moisture through the base to the plane of 
contact between the base and the main mass 
of ihe binder material. 

The efficient action of the binder may be 
enhanced in the manufacture of sand-paper 
if the binder is applied to the base by the 
use of pressure and the more or less finely 
divided abrasive is then applied in such a 
manner as to cause it to adhere to the binder. 

In order to accelerate the adhesion be¬ 
tween the binder and the' base, I have dis¬ 
covered it desirable to use with the binder 
a modifying agent the action of which is to 
cause a desiccation of the binder initiated 


50 


55 


60 


at the contact surface of the binder with 65 
the base and effective outwardly. 

In my experience I have discovered that 
there are a number of materials having a 
metallic base which are useful for my pres¬ 
ent purposes, that manganic oxides are 70 
peculiarly useful ^md. that borate of 
manganese best combinates siccative energy 
with the desirable susceptibility to fine 
grinding. 

Due to the relatively slow drying of 75 
binders generally, difficulties are encountered 
in handling the ^ructure, within a conven¬ 
ient period because of the soft and sticky 
character particularly of the exposed sur¬ 
faces of the binder. This objection I miti- 20 
gate by associating with the improved binder 
a substance the action of which is to produce 
an ac^lerated drying action effective pri¬ 
marily at the exposed surface and working 
inwawy, and for this purpose I incorpo- 
rate in the binder a mooifymg element pe¬ 
culiarly effective in its action as an oxidiz¬ 
ing agent on such vehicles as linseed, China- 
wood or tung oil and as a retarding agent 
with reference to the excess absorption of 
the vehicle by the base. 

The substance I have discovered to be par¬ 
ticularly. adapted for this purpose is that 
well-known to the trade oi^inable in the. 
open market and formed by a new electro- 

pro b eg • w h it e tegd" and ^^w faid i 'In my - 

expenen(te is found to be more satisfactory 
than any other known form of carbonate of 
lead. 

Wher^s by itself the white lead adds but 
relative^ litele strength to the binder, in 
association in the binder with the borate 
of manganese it intensifies the action of the 
binder in holding the abrasive firmly against 
the base. . . 

For' intensifying the binding action of 
the binder and for intensifying the drying 
action of the dryers, and at the same time 
accomplishing such ends by the employment 
of a material which is efficacious in holding 
the mineral' elements in suspension without 
lo^ of siccative energy or reducing the rela¬ 
tive fluidity of the material, I have dis¬ 
covered that it is advantageous to. employ as 
part of the binder a paste dryer. This may 
-comprise such minei^l substances as sugar 
of lead and borate of manganese suspended 
in a resinous vehicle but I find it preferable 
to form the paste dryer so as to have the 
minerals conteined therein in the form of ™ 
acetate of lead and resinate of manganese. 

I have found by experience that the paste 
dryer should be somewhat in the nature of 
cheesy butter, rather softer, and of a light 
brownish grey color. 

As an auxiliary in (1) accentuating the 
adhesion of the binder to the paper, (2) 

• facilitating to a certain extent the spread- 
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irig of the binder, and ^3) modifying as 
desired the consistency of the binder as is 
useful in cases where it is desired to render 
it more fluid, 1 have discovered that the 
6 use of a japan dryer is desirable. .Such a 
dryer as that which is relatively free from 
resin is convenient.' One .form of this con¬ 
tains shellac, red lead, litharge, manganese 
oxid; burnt umber, gum, linseed oil and tur- 
10 pentine q. s. 

< In order to give the binder the desired 
body volumetrically considered I prefer¬ 
ably employ a varnish consisting largely of 
China-wood oil, linseed oil, perilla oil, or 
16 lish oil, boiled until it approaches a solid 
state. As far as feasible this should be 
as free as possible from glycerides and fatty 
acids. 

Though I have hereinabove disclosed cer- 
20 tain forms of useful dryers having various 
characteristics, and likewise intensifiers, I 
have discovered that where it is advisable 
that the siccative action thereof be limited, 
or at least retarded, under certain condi- 
26 tions, or when producing material for cerr 
tain purposes, that it is desirable to incor¬ 
porate in the binder a non-drying oil such 
as castor oil or the like, for such purposes. 

Sand-paper made in accordajice with the 
30 disclosure of my present invention is char¬ 
acterized by great flexibility without any 
advert effects, such as cracking of the 
binder or base, or loosening of one from 
the other. 

35 The materials used by me as hereinabove 
described may be varied in character so as 
to vary the characteristics of the binder 
from the stand-point of adhesiveness, non- 
hygroscopy, and flexibility. Where such 
40 variation in the use of materials is employed 
to produce, for instance, increased adhesion 
between the binder and the abrasive, such 
increase may be attained though possibly at 
a cei*tain expense in its characteristic of 
45 flexibility.. Due, however, to this very same 
increased adhesiveness, one or more of the 
outer layers of the base may be removed as 
by the employment of a base which involves 
the use of a built up structure having a num- 
ber of plies, certain of which may be re¬ 
moved, or by shaving off part of the thick¬ 
ness of the base, or by splitting an ordinary 
sheet of paper. This is made possible in 
the case of my improved binder since I am 
able to regulate the degi-ee of its penetration 
of the paper, as desired, and so, after soak¬ 
ing, I am able to split an ordinary sheet. 

By.this process I am enabled to obtain 
sand-paper characterized by extraordinary 
^>0 thinness and flexibility, in that I am able 
to form sand-paper and the like with a base 
so thin that such product could not be manu¬ 
factured, if tile base originally used were 
of the thinness ultimately desired. 


In my preferred practice with China^ 66 
wood oil and rosin, the adhesive applied is 
of approximately the following proportions 
by weight and percentages: 

Per cent. 

China-Avood oil (tung oil)_106 lbs. 53 70 

Hardened rosin_. 24 lbs. 12 

Linseed oil_ 20 lbs. 10 

Dryer- _______ - 2 lbs. 1 

Thinner--say_ 48 lbs. 24 

73 ‘ 

One of the virtues of a waterproof binder 
of the present composition' is that it not 
only penetrates the supporting base, render¬ 
ing it waterproof, but also is of great utility 
as contrasted with organic glue .(prepared 80 
from gelatinous matter) inasmuch as it may 
be used with oiled or waxed paper which 
has been waterproofed by treatment with 
so-called non-drying oil, such as castor oil, 
semi-drying oil, such as soya-bean oil, or 86 
even drying oil, such as linseed oil, or 
China-wood oil, or fish oil, waxy compounds, 
such as parafin, beeswax, carnauba wax, etc., 
to which a glue bond will not adhere, but to 
which my improved binder readily adheres 80 
by virtue of its powers of permeation of the 
base and of commingling with such oiling, 
greasing or wax agents., In^ practice I not 
only find it at times convenient to heat the 
binder ta facilitate its application to the 85 
back, but also to increase its powers of pene¬ 
tration of the base, though in some cases 
it may be used cold. 

After the adhesive and abrasive materials 
are applied, the paper is suitably forced lOO 
dried (or partially ‘‘baked” as it is said), 
to tlie desired extent by subjecting it in the 
usual manner to a temperature which I pre¬ 
fer to control between 130° F. and 150° F., 
depending upon the degree of hardness de- 185 
sired, an average of say 140° F. being in my 
opinion the optimum, a suitable degree of 
humidity being maintained in the drying 
chamber to prevent the paper from becom¬ 
ing too crisp or brittle. ^ ll® 

The binder of my* present invention is 
noteworthy in that it not only penetrates 
the paper etc. of the backing or base, but 
penetrates, mixes with, or combines with 
various oils, mreas^ and waxes -th^ are 
commonly used as water-proofing agents for 
fabric, and this without weakening, break¬ 
ing down, or other deleterious mechanical 
or chemical eff^ts. 

In cases where tjie surface of the fabric l^® 
is not suitable for the application of a 
smooth coating of the binder I have found 
it convenient to apply a filler to t^ base 
to facilitate such application. This may < 
consist of any one of the known fillers hav- 125. 
ing a clayej’, silicon, or like base. 

In cases where it is desirable or necesr 
sary to employ a sizing coat, tliat is, an 
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auxiliary or additional coat or one of a 
plurality of finishing coats, I find that a 
thinned composition similar to that dis¬ 
closed herein as forming the binder itself, 
• is satisfactory. As an example of the siz¬ 
ing coat, which also may be employed as a 
moisture-proof backing, I submit the follow¬ 
ing formula by weight: 

" (A) 

. Treated rosin or resin_ 2700 

China - wood oil_ 13962 

Aiineral dryer's_ 79 

Thiimers_12611 


29352 

An alternative formula for the same pur- 
TX)se may include the following ingredients 
by weight: 

(B) 

Treated rosin or resin_ 2700 

China - wood oil_8100 

Mineral dryers- 83 

*5 Thinners_ 8850 

Linseed oil_ 2125 

Any one of the .formula above set forth 
may be employed depending upon the re- 
suits desired or the conditions under which 
the sizing coat is to be applied. The sizing 

-co at, dop e nding upon th e r es ul t d ^ired, may 

' be apphed under various conditions of the 
bindmg coat or abrasive carrying layer and 
at various times, for instance, I have ap¬ 
plied the sizing coat, herein desi^ated “A” 
shortly after the abrasive and binder, have 
been applied or as late as a week^ to two 
. weeks thereafter. It will be understood 
^0 that, 'Whether the sizing coat is applied 
shortly after the abrasive and binder or 
after the elapse of a considerable time in¬ 
terval and upon whether the sizing coat con¬ 
tains suitable solvents for the binder, de- 
^5 pends the degree of penetration, if any, of 
the material of the sizing coat into the 
binder carrying the abrasive. For example, 
if the sizing coat is applied substantially im¬ 
mediately after a preliminary setting of the 
00 abrasive carrying binder. has taken place, 
• there will result a penetration of the abra¬ 
sive carrying binder by the sizing coat, or a 
homogenizing of the binder coat and the 
sizing coat, but regardless of the length of 
00 time of set of the binder, when the sizing 
coat is applied it adheres very tenacioudy 
to the binder. 

Alternately, if a considerable time inter¬ 
val is permitted to elapse between tire pre- 
00 liminary setting of the binder and the ap¬ 
plication of the sizing coat, and sulTicient 
suitable solvents are included in the sizing 
coat composition > a partial solving of the 
binder will result, and thus bring about 
00 homogenization to a. degr^ of the material 
of the binder and the sizing coat* 


As an example of one of my practices, 
apply the binaer or adhesive coat and sub¬ 
stantially immediately thereafter I apply the 
abrasive. About an hour after the adhesive 
coat and abrasive material are applied the 70 
sh^t entere the drying room and remain ; 
there for approximately forty-eight hours 
preferably in a temperature varying from 
100 to 150 degrees F., partially cooling dur¬ 
ing the night when the heat supply is re- 75 
duced or shut off. The paper of cloth abra¬ 
sive sheet is then removed fi'om the drying 
room and if it is convenient to apply the 
sizing coat, this is done so immediately. If 
not convenient to size at that time the abra- 
sive sheets are left on the rolls until it is' 
so convenient to apply the sizing coat. • The 
time which the abrasive sheet is left on the 
roll is, generally speaking, immaterial, 
though I may apply the sizing coat at a 
particular phase of the hardening of the 
abrasive carrying binder in order to enhance 
adhesiveness. Consequently, the sizing coat 
may be applied, at a convenient time, which 
may be as long as a week or two after the 
adhesive and abrasive have been applied, or 
at other times, depending on circumstances.' 

When the sizing is to be applied, the 
sheet is. unrolled from the rack on which it 
is supported, and a moisture-proofing layer 
is applied to the back of the sheet, if de- ^ 

piaper^lRts^otr^-- 

previously been water-proofed. This back¬ 
ing layer may be of the same con^sition 
as that of the sizing layer appliea to the 
abrasive. The sizing for the ^rasive side 
is then carried out, or may begone sub¬ 
stantially simultaneously with the applica¬ 
tion of the bacHng sizing. After the siz¬ 
ing or sizings have been applied the sheet 195 
is preferably again subjectea to heat, if de¬ 
sired, as is found expedient for some pur¬ 
poses and under some conditions. 

Satisfactorv results are obtained during 
the forty-eight hours drying or setting by n® 
applying about 100 to 150 degi'ees F. for 10 
hours of each of the two days, so that a total 
of approximately twenty hours of heat is ap¬ 
plied, where artificial heating is desired. 

The degree of penetration of the adhe- 
sive by the sizing coat or whether there is 
any actual penetration, may not always l)e 
a vital factor in the production of a satis- 
factoi-y moisture-proof abrasive sheet, be- . 
cause, as I have pointed out above, the siz- 
ing adheres quite tenaciously to the binder 
and abrasive, and while penetration and con¬ 
sequent homogenization of the binder with 
the sizing coat gives a more intimate joint, 
a purely surface junction between the binder 
and the sizing coat is all that is essential to 
the production of a satisfactory article, for 
some purposes, if the sizing coat is em- 

pl^ed. ^ , 110 

With further reference to the junction ob- 
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tained between the adhesive and the sizing 
coat, I might explain that as the sizing coat 
is warm when applied to the abrasive and 
binder, there is produced a softening of the 
5 binder, which may result in penetration, de¬ 
pending upon the factors pointed out. 

The following formulie bj^ weight com¬ 
prise additional materials which I find suit¬ 
able for my purposes, and result each in the 
10 production of a nighly moisture-proof, flex¬ 
ible and tenacious binder and sizing coat 


for abrasive devices: 

C-binder. 

15 Treated rosin or resin_ 2700 

Linseed oil_ 1044 

China-wood oil_ 7584 

Mineral dryers_ 135 

Thinners___ 2040 

C-sizing usually employed with C-binder. 

Treated rosin or resin_ 2700 

Linseed oil_^_ 1044 

China-wood oil_ 7584 

25 Mineral dryers_ 135 

Thinners_-__— 22255 


It will be observed that the formula des- 
ignated C-sizing is similar in all respects to 
the composition of the C-binder \rith the ex- 
30 ception that an increased proportion of thin¬ 
ner is employed. 

The following formiilse by weight have 
also been tried but I have obtained mark- 
^ edly less satisfactory results with their use, 
35 and not only do not consider them practi¬ 


cable but quite inferior: 

D-binder. 

* 

Venetian red or white lead__ 900 

40 Dissolved rubber_ 900 

Venice turpentine_ 900 

Treated rosin or resin (proportions— 

shellac 900, copal 1800)_ 2700 

I^inseed oil_ 4716 

45 Mineral dryers_ 90 

D-sizing coat .usucdly employed'with D- 

binder. 

Venetian red or white lead-— 900 

50 Dissolved rubber- 900 

Venice turpentine—,_ 900 

. Treated rosin or resin (proportions— 

shellac 900^ copal 1800)- 2700 

Thiiuiers_^- 2000 

55 Linseed oil_- 4716 

Mineral dryers_• 90 


An alternative form of binder similar to 
that.designated D-binder is as follows: 


60 . E-binder. 

Venetian red or white lead___ 1350. 

Venice turpentine_ 900 

Treated rosin (copal)-- 2700 

Linseed oil—-- 6407 

•5 Mineral dryers^- 135 


E-sizing usually employed with E-binder: 

Venetian red or white lead_ 1350 

Venice turpentine__._ 900 

Copal—-- 2700 

Thinners ._ 2000 

Linseed oil___ 6407 

Mineral drj^ers_ 135 

It will be observed here, as in the case of 

pic C and D binders, that the sizing coat is 76 
of substantially the same materials as that 
of the binder or abrasive carrying coating, 
with the exception that thinners are added, 
or if already present, increased sufficiently 
to permit the top sizing coat to flow readily 80 
between the grams of abrasive and amalga¬ 
mate with the binder or adhesive coat. 

Within my experience, aU formulae con¬ 
taining both rubber and an oil are open to 
grave objections, in that these two sub- 86 
stances are antipathetic, and under the ac¬ 
tion of the oil, any abrasive containing rub¬ 
ber known to-me tends to premature disin¬ 
tegration. 

I have also employed as a sizing coat both 80 
natural and so-called imitation or synthetic 
shellac cut; in alcohol, and, alternately 
melted or otherwise made fluid with oil and 
gum compositions, or so-called treated cel¬ 
lulose (cellulose nitrate, cellulose acetate, 85 
cellulose contagenate), or synthetic resins 
such as ^ condensation products of which the 
so-called bakelite is a type. 

Having thus described my invention and 
illustrated its use, what I claim as new and 180 
desire to secure by letters Patent is: 

1 . The new article of manufacture in the 
nature* of sandpaper comprising" a flexible 
sheet of fabric, a grit or layer of abrasive 
particles, a waterproof stable, penetrative 105 
adhesive bond interposed between said grit 
and. said sheet, and a compensatory auxili- 
£^ry bonding coat applied to the article, said 
bond and auxiliary coat being of a nature to* 
maintain the bonding effect throughout the no 
effective abrading life of the abrasive article 
when employed in a water abrading opera¬ 
tion and not deleteriously affecting the flexi¬ 
bility of said sheet when dry. 

2 . The new aiticle of manufacture in the 115 
nature of sandpaper comprising a flexible * 
sheet of fabric, a grit or layer of abrasive _ 
particles, a waterproof stable adliesive bond 
interposed between said grit and said sheet, 
and an auxiliary coat applied to the article, 120 
said bond and auxiliary coat cooperating to - 
prevent disintegration of the iieet -vmen 
i^sed in a water abrading operation, and be¬ 
ing of a nature to maintain the bonding ef¬ 
fect throughout the effective abrading life 125 
of the abrasive article when employed in a 
water abrading operation and not deleteri¬ 
ously .affecting the flexibility of said sheet 
when dry. 

3. The new article of manufacture in the 130 
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nature of sandpaper, comprising a flexible adhesive bond interposed between said grit 
sheet of fabric, a grit op layer of abrasive and said sheet and of a nature to maintain 
particles, a waterproof stable adhesive bond the bonding effect throughout the effective 
interposed between^ said grit and said sheet, abrading life of the abrasive article when 
5 and an auxiliary coat applied to the article, used in a water abrading operation, and an- 70 
said auxiliary coat being of a character to other of said coats serving as an auxiliary 
unite with said bond, and said bond and waterproofing agent which coacts with the 
auxiliary coat being of a nature to maintain adhesive bond to prevent disintegration^ of 
the bonding effect throughout the effective the article when used in such water abrading 
10 abrading life of the abrasive article when operation, and said coat not deleteriously af- 75 
employed in a water abrading operation and fecting the flexibility of the article when 
not deleteriously affecting the flexibility of dry. 

said sheet when dry. 8. The new article of manufacture in the 

4. The new article of manufacture in the nature of sandpaper, comprising a flexible 
15 nature of sandpaper comprising a flexible sheet of fabric, a grit or layer of abrasive iso 
sheet of fabric, a grit or layer of abrasive particles, and a plurality of coats of water- 
particles, a waterproof stable adhesive bond proof material applied to said article, one 
interposed between said grit and' said sheet, of said coats being applied to one surface of 


interposed _ 

and an auxiliary coat applied to the article, 
20 said auxiliary coat being of a character to 


the sheet and serving as a stable waterproof 
adhesive bond interposed, between said grit 83 


act as a solvent of and coalesce with said and said sheet and of a nature to maintain 
bond, and said bond and auxiliary coat be- the bonding effect throughout the effective 
ing of a nature to maintain the bonding ef- abrading life of the abrasive article when 
feet throughout the effective abrading life used in a water abrading operation, and an- 
26 of the abrasive article when employea in a other of said coate being applied to the op- 80 
water abrading operation and not deleteri- posite surface of the sheet and serving as an 
ously affecting the flexibili^ of said sheet auxiliary agent which coacts with the ad- 
when dry. hesive bond to prevent disintegraticn of the 

5. The new article of manufacture in the article when used in such water abrading 
80 nature of sandpaper comprising, a flexible operation, and said coats not deleteriously 85 
.— of p A p a r^ -^ w - ma tiB rifl] simil a r l y, succep .^— e ff e cting th ft- fl e aability - of-tfa e-a rt iele-when^ 

tible to fluid penetration, a grit or layer of ,^y. - 

abrasive particles, a waterproof stable^ adhe- 5. The new article of manufacture in the 

sive bond interposed between said grit and nature of sandpaper, comprising a flexible 
35 said sheet, said bond penetrating said sheet sheet of waterproof fabric, a grit or layer ^8® 
to protect it against water, an aumliaiy wat of abrasive particles, and a waterproof 
of analogous character applied to the article stable adhesive bond interposed between said 
and penetrating said bond, said auxiliary grit and said sheet of a nature to maintain 
coat cooperating with said bond and the two tlie bonding effect throughout the effective 
40 being of a nature to maintein the landing abrading life of the abrasive articles when lOi 
effect throughout the eff^tive abrading life used in a water abrading operation and not 
and prevent disintegration of the abrative deleteriously affecting the flexibifity of said ' 
article when employed in a water abrading sheet when dry. . - 

operation. 10. The new article of manufacture in the 

45 . .6. The new article of manufacture in the nature of sandpaper, comprising a flexible H® 
nature of sandpaper compnting a flexible sheet of wate: 5 >roof fabric, a grit or layer of 
sheet of paper or material sinularly suscep** abrasive particles, and a waterproof stable 
tible to fluid penetration a grit or layer of adhesive ^bond interposed between said grit 
. abrasive particles, a waterproof ^ble ad- and said sheet and an auxiliay coat applied 
®8 hesive bond in the nature of a varnish, inter- to the article, said bond and auxiliary coat 11® 
posed between said.gnt and said sheet, said cooperating to prevent disintegration of the 
bond- penetrating said sheet to prot^t it article and being of a nature to maintain 
against water, an auxiliay coat of the na- the bonding effect throughout the effective 
ture of a less viscous varnish, applied to the abrading life of the abrasive article when 
article and penetrating said bona, said aux^ used in a water abrading operation and not ^ 
iliary coat and bond being of a natura to deleteriously affecting the flexibility of said 
maintain the bonding effect throughout the sheet when dry. 

effective abrading life of the abrasive article 11. The new article of manufacture in the^ 
when employed in water abrading operation, nature of sandpaper, comprising a fle^ble 
®® 7. The ailicle of manufacture in the na- sheet of fabric one surface of which is 

ture of sandpaper, comprising a flexible treated to prevent disintegration when used ^ 
sheet of fabric?, a grit or ,layer of abrasive in a water abrading operation, a grit or layer 
particle^ an^^ plurality of coats of waters of abrasive particles, and a waterprooi 
proof material applied to said article, one stable adhesive bond interposed between said 
of said coats serving as a stable waterproof grit and the opposite surface of said sheet ^^0 
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of a nature to maintain the bonding effect 
throughout the effective abrading life of the 
abrasive article when used in a water abrad¬ 
ing operation and not deleteriously affecting 
the flexibility of said sheet when dry. 

12. The new article of manufacture in the 
nature of sandpaper, comprising a flexible 
sheet of fabric one surface of which is 
treated to prevent disintegration when used 
in a water abrading operation, a grit or 
layer of abrasive particles, and a waterproof 
stable adhesive bond interposed between said 
grit and the opposite surface of said sheet 
and an auxiliary coat applied to the article, 
said bond and auxiliary coat being of a na¬ 
ture to maintain the bonding effect through¬ 
out the effective abrading life of the abra¬ 
sive article when used in a water abrading 
operation and not deleteriously affecting the 

20 flexibility of said sheet when dry. 

13. The new article of manufacture in the 
nature of sandpaper, comprising a flexible 
sheet of fabric, a grit or layer of abrasive 
particles, and a plurality of coats of water- 

2‘> proofing material applied to said article, one 
of said coats serving as a primary stable wa¬ 
ter-proof adhesive bond interposed between 
said grit and said sheet and of a nature to 
maintain the bonding effect throughout the 
effective abrading life of the abrasive ar¬ 
ticle, and another of said coats applied there- 

y over serving as a secondary bond, and a 
tliird coat applied to the opposite surface 
serving as an auxiliary agent for preventing 
disintegration of the article and starving of 
the bond, said several coats not deleteriously 
affecting the flexibility of the article when 
dry. 

14. The process of making a stable water- 
proof abrasive article in the nature of sand¬ 
paper or the like which includes applying 
to a flexible sheet of fabric a grit or layer 
of abrasive particles, and a plurality of coats 
of waterproof material, by interposing as 
one of said coats a stable water-proof pene¬ 
trative adhesive bond between said grit and 
said sheet the said adhesive bond being of 
a nature to maintain the bonding effect 
throughout the effective abrading life of the 
abrasive article, allowing said adhesive bbnd 
to penetrate the sheet, and compensating for 
penetration of said sheet by the bond by ap¬ 
plying another of said coats as an auxiliary 
bonding and waterproofing agent, and said 
coats not deleteriously affecting the flexi¬ 
bility of the article when di*y. 

15. The process of making a stable water¬ 
proof abrasive article in the nature of sand- 

; paper or the like which includes applying 
to a flexible sheet of fabric a grit or layer 
. of abrasive particles, and a plurality ^ of 
coats of waterproof material, interposing 
one of said coats as a stable wateroroof ad¬ 
hesive bond between said grit ana one sur- 

^ face of said ^eet the said adhesive bond 


being of a nature to maintain the bonding 
effect throughout the effective abrading life 
of the abrasive article, and applying another 
of said coats to the opposite surface of the 
sheet to seiwe as an auxiliary agent, and al- 70 
lowing said latter coat to engage the sheet 
so as to cooperate with the adhesive bond 
to prevent disintegration of the article when 
used in a water abrading operation, and said 
coats not deleteriously affecting the flexi- 75 
bility of the article when dry. 

16. The process of making a stable water¬ 
proof abrasive article in the nature of sand- 
2 ^aper or the like which includes emj^loying 

a. flexible sheet of fabric which has been so 
treated to prevent disintegration when used 
in a Avater abrading operation, applying 
thereto a grit or layer of abrasiA^c particles, 
and a Avaterproof stable adhesive bond of 
a nature to maintain the bonding effect S5 
throughout the effective abrading life of 
the abrasive article when used in a water 
abrading operation and not deleteriously • 
{Effecting the flexibility of said sheet when 
dry. ' 00 

17. The process of making a stable water- 
l^roof abrasive article in the nature of sand- 
l?aper or the like which includes employing 
a flexible sheet of fabric which is treated 
to prevent disintegration when used in a -••”5 
water abrading operation, applying thereto 

a grit or layer of abrasive particles, and a 
water-proof stable adhesive bond and ^n 
auxiliary coat, said bond and auxiliary 
coat cooperating with each other and being I ’'’ 
of a nature to maintain the bonding effect 
throughout the effective abrading life of the 
abrasive article when used in a water abrad¬ 
ing operation and not deleteriously affect¬ 
ing the flexibility of said sheet when dry. 105 
: 18. The process of making a stable water- 
l^roof abrasive article in the nature of sand¬ 
paper or the like which includes employing 
a flexible sheet of fabric, one surface of 
w'hich is treated to prevent disintegration no 
when used in a water abrading operation; 
applying to the opposite surface thereof a 
grit or laj'er of abrasive particles, and a 
waterproof stable adhesive bond of a nature 
to maintain the bonding effect throughout 115 
the effective abrading life of the aibrasive 
Article when used in -a water abrading oper-—— 
ation and not deleteriously affecting the flex¬ 
ibility of said sheet when dry. 

19. The process of making a stable water- 120 
proof abrasive article in the nature of sand¬ 
paper or the like which includes employing a 
flexiblesheetof fabric one surface of which is 
waterproof, applying to the opposite surface 
thereof a grit or layer of abrasive particles, 
and interposing a waterproof stable ad¬ 
hesive bond and applying an auxiliary coat, 
said bond and auxiliary coat being of a na¬ 
ture to maintain the bonding effect tkfou^- 
out the effective abrading life of the abra- ' - 
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sive article when used in a water abrading proof bond of a nature to maintain the 
operation and not deleteriously affecting the bonding effect throughout the effective abrad- 
flexibility 6t said sheet when dry. ^ ing life of the abrasive article when em- 
20. The process of making a stable water- ployed in a water abrading operation and ' 
5 proof abrasive article in the nature of sand- not deleteriously affecting the flexibility of 70 


paper or the like which includes ^-ppiying to said sheet when dry. and uniting a water- 
a flexible sheet of fabric a grit or layer of proof auxiliary bonding coat of analogous 
abrasive particles, and a plurality of coats character to the article by the application 
of waterproof material, interposing one' of of heat. 

said coats as a primary waterproof stable 25. The process of making a" stable water- 76^ 
adhesive bond between said grit and said proof abrasive article in the nature of sand- 
sheet and of a nature to maintain the bond- paper or the like which includes applying 
ing effect throughout the effective abrading to a flexible sheet of fabric a grit or layer of 
life of the abrasive article when used in a abrasive particles, and interposing a watef- 
water j^rading operation, applying one of proof bond of a nature to maintain the 80 
the other coats to the opposite side of the bonding effect throughout the effective abrad- ■ 
fabric to serve as an auxiliary waterproof- ing life of the abrasive article when em- 
ing agent and . applying the other of said ployed in a water abrading operation and 
coats over the interposed coat to serve as a not deleteriously affecting Sie flexibility of 
secondary bond. ' said sheet when dry, app^ring a waterproof 86 

21. The process of making a stable water- auxiliary bonding coat of analogous charac- 
proof abrasive article in the nature of sand- ter to tne article, and applying heat after 
paper or the like which includes applying each of said steps. 

to a flexible sheet of fabric a grit dr layer 26. The process of making a stable water- 
of abrasive particles, and a waterproof proof abrasive article in the natoe of sand- 80 
bond of a nature to maintain the bonding paper or the like which includes applying 
effect throughout the effective abrading life to a flexible sheet of fabric, a grit or l^er of 
of the abrasive article when employed in abrasive particles and interposing a water- 
a water abrading operation and not dele- proof bond, of a nature to mamtain the bohd- 
teriously affecting ^the frxibility of* said ing effect thro^hout the effective abrad- fii6. 


au 2 ^ary coat of amilogons chairacter to the ployed in a water abrading operation and - 
article. » : not deleterioudy affecting 2ie flexibility of 

22. The process of making a stable water- said sheet when dry, which includes aUbw- 
proof abrasive article in the nature of sand-' ing the bond to penetrate the sheet, and ap- 100 
paper or the like which includes applying plying a waterproof auxiliary coat of an^--* 

to a flexible sheet of fabric a grit or layer ogous character to the article, 
of abi:asive particles, ahd interposing a 27. Jhe process of making a stable water- ^ 
waterproof bond of a nature to maintain proof abrasive article in the nature of sand- 
the bonding effect throughout the effective paper or the like which includes applying 105 
abrading hfe of the abrasive article when to a flexible sheet of fabric, a grit or layer 
employed in a water abrading operation and of abrasive particles and interposing a 
not deleteriously affecting the flexibility of waterproof bond of a nature to maintain 
said sheet when dry, and uniting* a water- the bonding effect throughout the effective 
proof auxiliary bonding coat of analogous abrading life of the abrasive article when 110 
character to the article. employed in a water abrading operation and 

23. The process of making a stable water- not deleteriously affecting the flexibility of 
proof abrasive article in the nature of said.^eet when dry, which include allowing 
sandpaper or the like which includes ap- the bond to penetrate the sheet, applying a 
plying to a flexible sheet of fabric'a grit waterproof auxiliary coat oi analogous 115 

. or layer of abrasive , particles, and'interpos- character to the article, and applying heat 
ing a waterproof ibond of a nature to main- after one of said stepsi 
tain the bonding effect throughout the ef- 28. The process of making a stable water- 
- fective abrading life of the abrasive article proof abrasive article in the. nature of sand- 
when employed in a water abrading opera- paper or the like which includes applying to 120 
tion and not deleteriously affecting the flex- a flexible sheet of fabric, a grit or layer of 
ibility of said sheet when dry, applying a abrasive particles and interposing a water- 
waterproof auxiliary bonding coat of an- proof bond of a nature to maintain the bond- 
alogous character to the article, and apply- mg effect throughout the effective abrading 
” ing heat after one of said steps. life of the abrasive article when employed 126 

24. The process of making a stable water- in a water abrading operation and not del- 
proof abrasive article in the nature of sand- eteriously affecting the flexibility of said 
paper or the like which includes applying to sheet when dry, which includes allowing the 
a flexible sheet of fabric a grit or layer of bond to penetrate the sheet, applying a 

^ abrasive particles, ^d interposing.a water- wat^rooi. auxiliary ..coat of analogous iso ' 
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character to the article, and applying heat 
after each of said steps. 

29. The process of making a stable water¬ 
proof abrasive article in the nature of sand- 

5 paper, which includes employing a flexible 
sheet of fabric, treating said sheet to prevent 
disintegration when used in a water abrad¬ 
ing operation, applying thereto a grit or 
layer of abrasive partifles, and interposing 
10 a waterproof stable adhesive bond of a na¬ 
ture to maintain the bonding effect through¬ 
out the effective abrading life of the abrasive 
article when used in a water abrading opera¬ 
tion and not' deleteriously affecting the flexi- 
15 bility of said sheet when dry. 

30. The process of making a stable water¬ 


proof abrasive article in the nature of sand¬ 
paper, which includes employing a flexible 
sheet of fabric, tr^ting one surface of said 
sheet to prevent disintegration when used in 20 
a water abrading operation, applying to the 
opposite surface thereof a grit or layer of 
abrasive particles, and interposing a water¬ 
proof stable adhesive bond of a nature to 
mamtain the bonding effect throughout the 26 
effective abrading life of the abrasive article 
when used in a water abrading operation 
and not deleteriously affecting the flexibility 
of said sheet when dry. 

In testimony whereof I have hereunto so 
signed my name. 

FRANCIS GURNEY OKIE. 
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This invention relates to abrasives and 
the like and more particularly to moisture- 
proof flexible abrasive devices, and more 
esp^ially with reference to improvements in 
5 moisture-proof, that is, water, oil and other 
wet proof abrasive material which is char¬ 
acterized by tenacity and, preferably, flexi¬ 
bility, and which is capable of use in the 
presence of dampness or wetness without 
10 immediate disintegration due thereto, and 
specifically to so-called cellulosic binders. 

It will be understood by those skilled in 
the art that cellulosic material disclosed as 
employed by me is intended to include such 
15 cellulosic material, treated or otherwi^, 
which may be suitable for employment in 
this connection, such for example, as cellu¬ 
lose nitrate, cellulose acetate and cellulose 
xanthogenate.^ 

20 This invention is characteiized as ^ploy¬ 
ing cellulose as one of its principal ingredi¬ 
ents, in combination, where necessai^, as will 
hereinafter appear, with a modifying agent 
for increasing the ^hesive properties or the 
25 cellulose' and as well enhancing the strength 
thereof without interferii^ with or reducing 
its flexibility where desired, and while a 
specific modifying agent or agents are men¬ 
tioned as this description proceeds, and while 
so the invention is described for use as a mois¬ 
ture-proof binder for sandpaper or other 
abrasive devices, fabric or otherwise, it will 
be understood that they are set forth as illus¬ 
trations of the employment of a particular in- 
35 gradient or ingredients or proportions of 
such ingredients for my present purposes, 
and that the field of utility of the bmder and 
the abrasive device is of wide application. 

This invention has as one of _ite principal 
40 objects the employment of c^ulosic ma¬ 
terial, such as cmulose nitrate, cellulose ace¬ 
tate, et cetera, as the basis for an improved 
binder for securing pulverulent ^ or : com¬ 
minuted abrasive material to a flexible back- 
45 ing formcKl either of similar material as that 
of the binder or a derivative thereof, or 
formed of paper, doth, or other suitable 
fabric, and this invention contemplates the 
use of a backing which may or may hot be 
50 waterproof or moisture-proof per se or of a 


backing which may or may not be first ren¬ 
dered moisture-proof before receiving" the 
binder and the abrasive. I contemplate the 
employment of my invention for one or more 
of the following purposes, viz: as an im- 55 
proved binder per *se, and as a binder on 
paper or cloth which has previously been 
rendered moisture-proof, such as by oil 
saturation, varnish, moisture-proof glue, or 
the like, or by the employment of the ma- 50 
terial of this invention as a moisture proofing 
material for a backing. 

My practice hereinafter described which 
has resulted in the production of a moisture- 
proof, highly tenacious and flexible abrasive 55 
sheet, has b^n carried on with cellulose in 
various forms, and various solutions and 
modifications. With the object in mind of 
producing the "product in large quantities at 
A reasonable cost, I have employed amoi^ 70 
other things, the various nitro-cellulose pro£ 
ucts, induding so-called leather solutions 
and those commonly known as powder dopes, 
made by converting powder, 01 which latter 
there were large stocks remaining as sui^us 75 
material after the recent “great war”. This 
power dope, so-called, when reduced, affords 
a cellulose nitrate solution of low fiber con¬ 
tent and as a bond for moisture-proof abra¬ 
sive devices is capable of being rendered prac- so 
ticable if modifi^ as hereinafter pointed out: 

The cellulose materials are generally classi¬ 
fied according to their content of fiber and it 
will readily De understood that the better 
cellulose solutions contain a greater quan- 85 
tity of fiber and therefore a better body is im¬ 
parted to the material. I do not reject the 
higher fiber content cellulose solutions, but I 
have f oui^ that ^ my invention I am enabled 
to use the'chea^T"^i^es by combining there- ao" 
with in suitable proportions a modi^dng 
agent which is in itself moisture-proof, nexi- 
bte and tenacious for imparting to the cheap¬ 
er grade of cellulose smtable Body, tenacity, 
and adhesive quali^ without detracting 95 
from the flexibility of the product when set. 

I have found that where cellulose is employed 
as a binder when applied with a suitable 
abrasive, to celluloid, tne adhesiveness of the 
binder is materially increased as well as the lOO 


SI 



.tenacity if a modifying agent is employed, 
and tms is particularly true of the lower 
grades of cellulose or its derivatives. For 
this reason, and others to appear, I have em- 
5 ployed cellulose in combination with a modi¬ 
fying agent such as resin, either natural resin 
or synthetic resin. This invention also has a 
principal object thereof the employment of 
cellulose or the like and a modifying agent 
10 a binder for attaching comminuted abra¬ 
sive material to a sheet of fabric or the like. 
Therefore, the principal objects and advan¬ 
tages of this invention reside in the provision 
of an improved moisture-proof binder in- 
15 clu(^ng cellulosic material; the provision of 
an improved flexible moisture-proof binder 
includmg cellulosic material and a modify¬ 
ing agent; the provision of an improved 
binder, including cellulosic material, for at- 
20 t^hing grit to paper sheets or cloth or fab¬ 
ric ; and the provision of an improved binder 
characterized by flexibility, tenacity, and im¬ 
perviousness to moisture which includes cel¬ 
lulosic material and a modifying agent, for 
25 the purpose of increasing the tenacity of the 
binder without reducing the flexibility or 
durability thereof. 

As I have hereinbefore mentioned, the cel¬ 
lulose product known as powder dope, due 
30 to its low flber content, for the purposes of 
this invention, requires a modifying agent or 
filler, and I have discovered tiiat either cer¬ 
tain natural or synthetic resins combined 
with the cellulosic material and with a suit- 
---36«€ible-solv^t^rodiieeS'arbm^^ whidr ismois- - 
ture-proof and is possessed of a high degree 
of tenacity and will readily combine with 
paper, cloth or a suitable base formed of the 
same or a similar material, such as celluloid, 
40 and will be more efficacious for the purposes 
contemplated than a binder not containing 
such a modifying agent. 

Certain cellulosic solutions produced from 
powder are in some cases very explosive and 
45 others are not of an explosive nature. They 
may be classified as cellulose mononitrate 
which contains a percentage of nitrogen to 
about 7 percent; cellulose dinitrate contain¬ 
ing 11 to 12 percent nitrogen; and cellulose 
fio trinitrate containing from 14 to 14.15 per¬ 
cent nitrogen. I find that all these classes are 
readily smuble in suitable solvents and are 
suitable for the purpose of this invention, 
though some, of mem would preferably re- 
^ quire conversion to bring the high nitrates 
into a lower nitrate, such as by boiling with 
dilute nitric acid, thereby preventing explo¬ 
sion either in manufacture or use. 

The above classification of the cellulosic 
60 solutions merely serves to indicate these prod¬ 
ucts as they are produced in their crude state, 
the finish^ product now obtainable in the 
open market being a solution of these solid 
cellulosic materiajt. Hie quantity of the 
6® solid which is taken up by the solvent deter¬ 


mines the fiber content of th^ cellulosic solu¬ 
tion. A solution wherein the fiber content is 
about 50 to 55 percent is now readily obtain¬ 
able. This is called a 70 ounce solution, that 
is 70 ounces of the solid are taken up per gal¬ 
lon of the aggregate. It will be obvious to 
those skilled m the art that the higher the 
percentage of fiber content, the tougher the 
film and therefore the more the substance 
becomes desirable for use as a binder such as 
for sandpaper. 

The usual solvents for nitro cellulose are 
amyl acetate, amyl alcohol, butyl alcohol, ace¬ 
tone and ether alcohol mixtures. There are 
I a large number of cellulose solutions now in 
the market and as solvents thereof amyl ace- 
tate or amyl alcohol in combmation with ben¬ 
zene (benzol) or fusel oil may be employed, 

I the fusel oil and benzene (benzol) serving as 
thinners. In these cellulose solutions the sol- 
vents mentioned above are preferred because ^ 
the resultant films are clear as distinguished 
from the result obtained when solvent with 


to absorb water from the air. It is therefore 
obvious that to make a moisture-proof binder 
it is preferable that the cellulosic solution be 
treated by either amyl acetate, amyl alcohol 
or other non-hygroscopic solvent so as to pre- 
vent any absorption of moisture as explained. . 
i I have, in the course of my practice, em¬ 
ployed nitro cellulose varnishes, a particular 
one, for example, having a fiber c<mtent of ap- 
-pTOximatdy'wpercenrnf^^ 200 

camphor being preferably a constituent of . 
this varnish because it acts to materially re¬ 
duce the inflammability thereof or the tend¬ 
ency of the solution to ^cplode. Flexibilify 
is imparted to the film produced by adding 205 
castor oil in small percentages, usually below 
10 percent. 

In addition to these materials, that is, gum 
camphor and castor oil, I have further modi¬ 
fied the cellulosic solution by the addition 210 
thereto of gums such as shellac, kauri, dam¬ 
mar, pontianak, cumoron, and either natural 
or synthetic resins. 

^ In my practice I have employed gum pon¬ 
tianak in quantity about 10 percent by weight 215 
to a quantify of cellulose varnish and good 
results are obtained. Any of the gums men¬ 
tioned hereinbefore are readily soluble direct¬ 
ly in the varnish since tbe amyl acetate used as 
a solvent for the cellulose nitrate is also a 120 
rapid solvent for the gum. 

Under ordinary conditions the addition of 
any of the above mentioned gums to the high¬ 
er fiber content cellulose varnish is not so ab¬ 
solutely necessary as the addition of such 125 
gums to the cheaper cellulosic materials, such 
as that known as powder dope, but at all times 
^nateiially improves the appearance, bo<fy and 
tenacity of the binder without interfering 
with the flexibility desired where the binder 130 




is applied to a flexible sheet. The cheaper 
cellulose dopes commercially available are 
usually dissolved in low boiling point alcohols 
and give an insufficient body for supporting 
5 the s^rasive material, but the gums added to 
the cellulosic material retain their adhesive 
nature after the cellulosic film has had sur¬ 
face coagulation and thus improve the aggre¬ 
gate as a binder. 

10 In the employment of cellulosic solutions 
wherein the fiber content is high, amyl ace¬ 
tate or amyl alcohol is employed by me as the 
solvent as this material dries comparatively 
slowly which makes it possible for the com- 
15 minuted abrasive to penetrate the film ap¬ 
plied to the paper or fabric before the same 
has had surrace coagulation. 

From the foregoing it will be seen that in 
the case of cheaper dopes it is necessary to 
20 modify the cellulosic solution in order to per¬ 
mit of application of the abrasive substance 
before the film of adhesive congeals, and that 
in the case of the more expensive dopes I 
utilize a solvent having desired preaeter- 
25 mined qualities. 

In manufacturing an .abrasive sheet in 
accordance with this invention, and assum¬ 
ing that the cheaper dopes are employed in 
the binder, it will be understood from the 
30 foregoing that any of the g^s hereinbe¬ 
fore mentioned may be comhined with the 
cellulose solution for two purposes at least, 
the principal purpose being to increase the 
tenacity of the solution and the binder, and 
35 secondly to retard the drying sufficiently to 
' pemit of introduction of the abrasive ma¬ 
terial into the binder before coagulation or 
skinning over has set in. The addition of 
either the natural' or synthetic resins will 
40 accomplish this result very nicely and one 
example of a practicable application of this 
invention as to proportions employed is as 
follows: 

10 parts 30 oz. cellulose nitrate solution, 
45 % part gum pontianak added directly to 
above solution, part gun camphor, % part 
castor oil. 

In the practice of my invention I find 
that success is obtained in the employment 
50 of a plasticizer, such as gum camphor, and 
I also find that for certain purposes the 
combination of an acetate, a ketone, such as 
a^tone, benzol, and plasticizer and a gum 
such as gum pontianak combined with the 
53 cellulose nitrate solution gives desirable re¬ 
sults. 

In order to get a form of nitro-cellulose 
which can be used in solution and possess 
properties essential for operation on a pro- 
5® duction basis, such as even flowing or 
spreading on the backing iised, there must 
TO a certain balance of high^ medium and 
low boiling solvents to. obtam the proper 
rate of evaporation. To get the gum, like 
^ dammaTy into solution, and the nitro-cellulose 


into solution, the lower boiling solvents, 
such as ethyl alcohol, acetone and an acetate 
are used. To prevent too rapid evaporation 
and thus provide for the pro^r flow of the 
material, additional solvents of relatively g 
higher boiling points, such as butyl, and 
amyl acetates, tne higher boiling alcohols, 
and certain ketones are used. Low evapo¬ 
ration rate, produced by higher Ixiiling 
solvents prevents cooling of the surrounf jq 
ing air and the consequent condensation of 
water on the lacquer surface. This in turn 
prevents precipitation of the nitro-cellulose. 
Thus the important adjustment of the solu¬ 
tion to the proper boiling point is secured. 15 

Benzol is used as a duuent and also as a 
solvent for the gums used because of its 
comparatively low cost. It functions to re¬ 
duce the viscosity of the nitro-cellulose so¬ 
lution containing gums so that it is easier 20 
to manipulate in the abrasive coating 
process. 

Camphor, castor oil, phosphates, such, for 
example, as tri-cresol phosphates; tartrates, 
such as butyl tartrates, phtholates such as 25 
dibutyl phtholate have all been successfully 
employed by me )and form excellent plasti¬ 
cizers or softeners. The function of such a 
plasticizer of softener is to make the re¬ 
sulting film tough, elastic, flexible, adhesive so 
and permanent. 

^ The function of the gum is to give adhe¬ 
sion, body and hardness to the coating and 
to render the coating more impervious to , 
moisture. This increase in the hardness of. S5 
the film is a very derirable feature in pro¬ 
ducing a good abrasive paper because the 
abrasive grains on the paper undergo veiw 
severe service in the art of rubbing or grind¬ 
ing the materials on which they are being 40 
worked, and by increasing the nardness of 
the film the grains are more firmly held in 
place and stick on to the backing longer and 
more securely so that the life of the abra¬ 
sive article is increased. The gum also in- 45 
creases the body of the coating material 
without increasing the viscosity thereof, and 
this is highly desirable. Seing cheaper 
than nitro-cellulose, many gums tend to re¬ 
duce the cost. In increasing the hardness 50 
by the use of a gum there is a tendency to 
brittleness, and to oflset this and secore 
plasticity is one of the functions of the plas¬ 
ticizer, such as camphor. 

I find that I am enabled to produce a sue- 55 
cessful waterproof.^ abrasive jproduct' with 
the usual backing incorporatmg thereon a 
fi^ formed by evaporation from a modified 
nitro-cellulose composition including a low 
boiling solvent, such as other alcohol mix- eo 
tures, a high boiling solvent, such as amyl 
acetate, for retarding the evaporation, and 
a gum acting as an eWrat for giving body 
to the composition, that is, in the nature of 
a filler, benzol, and a plasticizer. Therefore, W 
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to this end the waterproofing substance may 
be proxylyn dissolved in a proper soh^nt, 
such as an acetate, with or without other 
acetates such as ethyl alcohol, and with or 
5 without other alcohols, ketones like acetone, 
methyl ketones or acetone oils, benzol and 
camphor. 

I also contemplate applying the binder of 
this invention to a base layer or member 
10 which is formed of material of the same na¬ 
ture, such as applying the cellulose binder to 
a celluloid sheet or strip or disc (the arrange¬ 
ment in such a case preferably including first 
the celluloid sheet, secondly a coating of my 
15 improved binder, then a coating of the same 
binder containing grit applied thereto, and 
lastly a sizing coating. In this manner the 
continuity of the base layer is not disturbed 
by the grit and the base layer thus retains its 
20 original strength. 

I also contemplate employing this inven¬ 
tion in connection with oiled paper or with 
any other paper or fabric which has pre¬ 
viously been rendered waterproof or mois- 
25 ture-proof by impregnation or partial im¬ 
pregnation or by applyin<T a coating of water¬ 
proof material to the back thereof. Such 
waterproofing material may be my present 
binder suitably thinned, 
so After the product is set, I apply a sizing 
coat or coats which may be of the same solu- 

-tion as timt used for cai i yin^ the g r it but - 

generally without thinning it, though, of 
course, where a very heavy body solution such 
35 as those referred to hereinbefore is employed 
it is necessary to thin such a solution to a 
sufficient extent to facilitate its handling and 
any of the solvents mentioned hereinbefore 
may be employed for this purpose. 

40 Again, especially in employing the cheap¬ 
er dopes, such as cellulose solutions having a 
small fiber content, it is desirable that when 
applied to paper, the latter be sized to im- 
]irove the bond between the base and the ad- 
45 hesive, and to prevent the base or making 
coat from penetrating too greatly^ so that*^ 
this making coat of the binder will not be un¬ 
duly reduced in strength but will be thick 
enough to receive the abrasive substance. 
The application of a sizing coat to the base 
may be followed advantageously, even with 
the higher fiber content cellulose solutions. 

There is a considerable quantity of cellu¬ 
lose dopes of other kinds manufactured and 
in the market today and produced similarly 
to cellulose nitrate, such for example as cel¬ 
lulose acetate' and cellulose xanthogenate. 
These cellulose dopes are usually non-infiam- 
mable and have much the same characteristics 
and properties as cellulose nitrates but are 
as a rule more viscous and therefore more dif¬ 
ficult to handle in manufacturing. I have 
carried on practice with such cellulose dopes, 
and while satisfactory rough results are ob¬ 
tainable, in cases of these solutions and other 


solutions of low fiber content it is desirable 
that repeated layers of the solutions be ap¬ 
plied to produce a composite film so as to at-. - 
tain the desired penetration, thickness and 
strength and tenacity, whether for the bind- ^0 
in" coat or for the sizing coats. 

In the production of cellulose acetate dope, 
cotton fiber, for example, may be subjected to 
the action of acetic anhydrid, and the result¬ 
ant solid cellulose acetate dissolved in suit- 
able solvents, such as nitrobenzol, chloroform, 
etc; In the production of cellulose xanthoge¬ 
nate, the cellulose may be subjected to the ac¬ 
tion of caustic soda, and then dissolved in 
suitable solvents such as carbon bisulphide. gQ 

The following formula is suggested for a 
cellulose acetate solution ap^icable as a 
bond for sandpaper: 

10 parts saturated solution cellulose acetate 
in acetone, 1 part shellac gum, % parts castor 35 
oil. 

The following formula is suggested for the 
production of cellulose xanthogenate but is 
only a making process for this substance: 

2 parts cotton fiber, 30 parts 15% caustic 90 
soda solution. Steep for 24 to 36 hours. 
Add 1 part carbon Disulphide, Stir &om 
time to time until dissolved. Thin to a work¬ 
ing consistency with water or additional car¬ 
bon bisulphide. 95 

Having thus described my invention and 




desire to secure by Letters Patent is: 

1 . A flexible abrasive device comprising a 
plurality of moisture-proof layers of cellu- 100 
losic material united to form a substantii^y 
homogeneous piece, a flexible modifying 
agent for said layers for imparting increased 
strength and adhesiveness thereto, and abra¬ 
sive material embedded in one of said lay- 105 
ers. 

2 i A flexible abrasive device for employ¬ 
ment in a water-abrading operation compris¬ 
ing a plurality of moisture-proof layers 
intimately united to" form a substantially 110 
homogeneous piece, a modifying agent em¬ 
bodied in one of said layers, a moisture-proof 
flexible base for said layers which is con¬ 
tinuous, and unbroken and abrasive material 
embedded in one of said layers. ^ 115 

3. An abrasive article comprising a mois¬ 
ture-proof flexible body layer having a grit¬ 
carrying coating of moisture-proof flexible 
stable material and having a modifying agent 
therein for increasing its tensile strength, 120 
and to render the same stable and waterproof 
when used in a water abrading operation in¬ 
timately combined therewith to form a sub¬ 
stantially homogeneous moisture-proof piece, 
the grit being carried by said coating. 

4i A flexible abrasive device comprising a 
plurality of moisture-proof layers intimately 
united to form a sub^antially homogeneous 
piece, a modifying agent embodied in one of ^ 
said layers, the base layer being continuous 


and unbroken to impart strength to the de¬ 
vice, and abrasive material embedded in one 
of said layers. 

5. A flexible abrasive device comprising a 
moisture-proof layer, said layer having one 

® of its surfaces provided with grit united 
thereto by a cellulose cement containing a 
modifying agent. 

6 . A flexible abrasive device comprising a 
moisture-proof layer of flexible material con- 

® taining a modifying agent, said layer having 
one of its surfaces provided with grit united 
thereto by a cellulose cement containing a 
modifying agent. • ' 

jg 7. An abrasive device comprising a mois¬ 
ture-proof base layer prov^ed with a coating 
of a material having a modifying agent 
therein, said coating having one of its sur¬ 
faces provided with grit united thereto by 
20 a cellulose cement which is a partial solvent 
of the material of said coating. 

8 . An abrasive device comprising a mois¬ 
ture-proof base layer provided with a coating 
of a material having a modifying agent 
25 therein, said coating having one of its sur¬ 
faces provided with grit united thereto by 
a cellulose cement containing a modifying 
agent and which cement is a partial solvent 
. of the material of the base layer. 

30 9. An abrasive article comprising, a mois¬ 

ture-proof flexible body layer of eellulosic 
material, having a modifying agent therein 
for increasing its tenacity, and having a grit¬ 
carrying coating of moikure-proof flexible 
36 material intimately combined therewith, and 
said coating having a modifying agent to 
form a substantially homogeneous moisture- 
proof piece, the grit being carried by said 
coating. 

40 10. An abrasive article comprising a mois¬ 

ture-proof flexible body layer having a mod¬ 
ifying agent therein for increasing its 
tenacity and having a grit-carrying coating 
of moisture-proof flexible material having a 
45 modifying agent and intimately combined 
with the base layer to form a substantially 
homogeneous moisture-proof piece, the ^it 
being carried by said coating, whereby the 
original strength of the body layer is hot 
60 affected by the grit and the device is capable 
of continued use wet or dry until the ^it 
is worn away. 

11. The method cdt making abrasive sheets, 
which includes the step of applying thereto 

56 a binder containing eellulosic material and 
a modifying agent for the cellulose. 

12. The method of making abrasive sh^,ets, 
which includes the step of applying thereto 
a binder containing a material which is a 

60 partial solvent of the material of the sheet, 
and increasing the bond between the adhe¬ 
sive and the sheet by the provision of a 
modifying agent in said binder. 

13. The method of making a flexible abra- 
65 sive article for use in a water abrading oper¬ 


ation which includes applying to a flexible 
sheet of fabric a grit or layer of abrasive par¬ 
ticles, and a waterproof bond containing cel- • 
lulosic material or a nature to maintain the 
bonding effect throughout the effective abrad¬ 
ing life of the abrasive article when em- 
ployed in a water abrading operation, and 
applying thereto a plurality of auxiliary 
coats. 

14. TThe method of making a flexible abra- 

sive article for use in a water abrading op- 
eration which includes applying to a flexible 
sheet of fabric a grit or layer of abrasive par¬ 
ticles, and a waterproof bond containing cel- 
lulosic material of a nature to maintain the go 
bonding effect throughout the effective abrad¬ 
ing life of the abrasive article when em¬ 
ployed in a water abrading operation, and 
applying thereto a waterproof auxiliary coat 
containing eellulosic material. gg 

15. The method of making a flexible abra¬ 
sive article for use in a water abrading op¬ 
eration which includes applying to a flexible 
sheet of fabric a grit or layer of abrasive 
particles, and a waterproof bond containing gg 
eellulosic material and a modifying agent 

of a nature to maintain the bonding effect 
throughout the effective abrading life of the 
abrasive article when employed in a water 
abrading operation, and applying thereto a gg 
plurality of auxiliary coats. 

16. The process of making a flexible water¬ 
proof abrasive article in the nature of sand¬ 
paper or the like which includes applying v, 
to a flexible sheet of fabric a grit or layer of joo 
abrasive particles, and a waterproof bond 
including modified eellulosic material of a 
nature to maintain the bonding effect 
throughout the effective abrading life of the 
abrasive article when employed in a water ^gg 
abrading operation, and applying an auxil¬ 
iary coating to the article, said auxiliary coat¬ 
ing including a modifying agent for rein¬ 
forcing the bond. 

• 17. A new article of manufacture in the jjg 
nature of sandpaper including a flexible sheet 
of fabric, a grit or layer of abrasive parti¬ 
cles, and a waterproof stable adhesive binder 
including eellulosic material interposed be¬ 
tween the grit and said sheet and of a na- jjj 
ture to maintain the bonding effect through¬ 
out the effective abrading lire of the abrasive 
article when used in a water abiding op¬ 
eration, and an auxiliary coat applied to said 
article containing eellulosic material and a 120 
modifying agent for strengthening the bond. 

18. As a new article of manufacture, sand¬ 
paper, including a flexible sheet of fabric- 
as a base, a waterproof stable grit retaining 
adhesive including eellulosic material and a 125 
modifying agent applied to said fabric and 
adapted to form a connection with the base 
which is waterproof and stable when used 
in a water abrading operation but not de¬ 
tracting materially from the flexibility thcre^ 130 
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of when dry, and a pulverulent abrasive ma¬ 
terial applied to said adhesive. 

19. As a new article of manufacture, sand 
paper, including a flexible sheet of material 

g as a base, a waterproof stable grit retaining 
adhesive containing cellulosic material ap¬ 
plied to said base and adapted to form a 
connection therewith which is waterproof and 
stable when used in a water abrading oper- 
jQ ation but not detracting materially from the 
flexibility thereof when dry, and a pulver¬ 
ulent abrasive material applied to said ad¬ 
hesive while still in a viscous state. 

20. In a flexible and waterproof abrasive 
15 article, a flexible base, a flexible binder which 

includes cellulosic material and a modifying 
agent applied as a coating to said base united 
therewith to form a substantially homoge¬ 
neous piece which is flexible, stable, water- 
20 proof and highly resistant to deterioration 
when used in a water abrading operation, and 
a pulverulent abrasive material carried by 
said binder. 

21. In a flexible and waterproof abrasive 
25 article, a flexible base, a flexible binder which 

includes cellulosic material and a modifying 
agent applied as a coating to said- base to 
LO partially solve the same and unite therewith 

C\l to form a substantially homogeneous piece 

30 which is flexible, stable, waterproof and high¬ 
ly resistant to deterioration when used in a 

-water ahi’aiiiilg'lJpefa^^ and a pulverulent 

abrasive material carried by said binder. 

22. An abrasive product comprising a flex- 
35 ible backing having abrasive grains attached 

thereto by a nitro-cellulpse composition con¬ 
taining a resin. 

23. An abrasive product comprising a flex¬ 
ible backing having abrasive grains attached 

40 thereto by a nitro-cellulose composition con¬ 
taining a resin and a plasticizer. 

• ^ 24. An abrasive product comprising a flex¬ 
ible backing having abrasive grains attached 
thereto by a nitro-cellulose composition, in- 
45 eluding an acetate, an alcohol, a ketone, ben¬ 
zol, a i)lastieizer, and a resin. . 

25. An abrasive product comprising a flex¬ 
ible backing having abrasive grains attached 
thereto by a nitro-cellulose-binder contain- 
60 ing an acetate, an alcohol, a ketone, benzol, 
camphor, and a resin. 

* 26. An abrasive product comprising ii flex¬ 
ible backing having abrasive grains'attached 
thereto by a nitro-cellulose composition con- 
55 taining an acetate, an alcohol, a ketone, a ben- 
zol-tj'pe hydro-carbon, and a plasticizer. 

27. An abrasive product comprising a flex¬ 
ible backing having abrasive grains attached 
thereto by a nitro-cellulose composition con- 

60 taining a solvent, camphor, and a resin. 

28. All abrasive product comprising a flex¬ 
ible backing having abrasive grains attached 
thereto by a binding material containing ni¬ 
tro-cellulose, a resin, and a plasticizer. 

65 29. An abrasive product comprising a flex¬ 


ible backing having abrasive grains attached 
thereto by a binder consisting of nitro-cellu¬ 
lose composition, a resin, and a camphor. 

30. An abrasive product comprising a flex¬ 
ible backing having abrasive grains secured 
thereto by a composition containing nitro¬ 
cellulose, a high boiling solvent, a low boiling 
solvent, a plasticizer, and a resin. 

' 31. An abrasive product comprising a flex¬ 
ible backing having abrasive grains attached yg 
thereto by a nitro-cellulose composition con¬ 
taining nitro-cellulose, a resin for giving 
body to nitro-cellulose, and a substance for 
rendering the composition tough and per¬ 
manent and for overcoming the brittleness gg 
of the resin. 

32. An abrasive product comprising a flex¬ 
ible backing having abrasive grains attached 
thereto by a flexible film containing nitro¬ 
cellulose, a resin for giving body to the nitro- gg 
cellulose, and a plasticizer for rendering the 
■film flexible, tough and permanent. 

33. An abrasive product comprising a flex¬ 
ible backing having abrasive grains attached 
thereto by a film which is resistant to water, 90 
such film being deposited from a slow evap¬ 
orating nitro-cellulose composition in solu¬ 
tion with a low boiling solvent, a high boil¬ 
ing solvent for retarding the evaporation 
[thereof and by which an even spreading.of 95 

the film is secured, a r esin for gi vin g body to_ 

the composition, benz^, v®ch forms a sol¬ 
vent for the resin, and a plasticizer for im¬ 
parting permanent toughness and flexibility 

to the film. 100 

34. As a new article of manufacture a sand¬ 
paper product comprising a fabric base and 
abrasive material adhesively associated with 
said base by waterproof cellulosic coating 
material, said coating material containing a 
filler and also an emollient to maintain flexi¬ 
bility in the filler and the associated cel¬ 
lulosic material. 

35. As a new article of manufacture a sand- 
' paper product comprising a fabric base, abra- 
' sive material adhesively associated with said 
base, and a waterproof coating of cellulosic 
material, resin and oil, in which the cellu- 
dosic material maintains the position of the 
abrasive grains on the base, the resin-serv- 225 
ing as a filler and the oil as an emollient to 
maintain flexibility. 

3G. As a new article of manufacture, a sand 
paper product comprising a fabric base and 
I abrasive material adhesively associated with joq 
one surface of said base by waterproof coat¬ 
ing material, the other surface of said base 
being covered with a cellulosic coating ma¬ 
terial containing a filler and also an emollient 
to maintain flexibility in the filler and the 125 
associated cellulosic material, said coating 
constituting a protective film to prevent fric¬ 
tional displacement of the fibres constituting 
the fabric ba^ in the use of the article. 

37. An article of manufacture such as set 130 

✓ 



foriih in claim 36 in which the abrasive ma¬ 
terial and the coating material by which it is 
adhesively associated with the base adhesive¬ 
ly supports an added coating of waterproof 
^ cellulosic material containing a filler and also 
an emollient to maintain nexibility in the 
filler and the associated cellulosic material 
forming a film in the nature of a matrix for 
. the abrasive particles through which the abra- 
jQ sive particles, as they wear away, gradually 
penetrate without disturbing the matrix ef¬ 
fect of said added film. 

38. As a new article of manufacture, a 
sand-paper product comprising a fabric base 

25 and abrasive material adhesively associated 
with one surface of said base by waterproof 
coating material, the other surface of said 
base being covered with a cellulosic coating 
• material containing a filler and also an emol- 
20 lient consisting of an oil to maintain flexi¬ 
bility in the filler and the associated cellu¬ 
losic material, said coating constituting a 
protective film to prevent frictional displace¬ 
ment of the fibres constituting the fabric 
25 base in the use of the article. 

39. An article of manufacture such as set 
forth in claim 38 in which the abrasive ma¬ 
terial and the coating material,* by which it 
is adhesively associated with the base, ad- 

30 hesively supports an added coating of water¬ 
proof cellulosic material containing a filler 
and also an emollient consisting of an oil 
to maintain flexibility in the filler and the 
associated cellulosic material for min g a film 
35 in the nature of a matrix for the abrasive par¬ 
ticles through which the abrasive parti¬ 
cles, as they wear away, gradual]^ penetrate 
without di^urbing the matrix effect of said 
added film. 

^ 40. As a new article of manufacture, a 

sand-paper product comprising a fabric base, 
abrasive material adhesively associated with 
the surface of said base by a matrix con¬ 
sisting of cellulosic material modified'by the 
^ addition thereto of a resinous filler, an emol¬ 
lient consisting of an oil and an acetate and 
a plasticizer. 

41. An article of manufacture such as set 
forth in claim 40, in which the opposite sur- 

5Q face of the fabric base is treated with a water¬ 
proofing material to prevent the frictional 
displacement of fibres when the paper is used 
wet. 

42. As a new article of manufacture a sand- 
55 paper product comprising a fabric base, abra¬ 
sive material adhesively associated with the 
surface of said base by a matrix consisting 
of cellulosic material modified by the addi¬ 
tion thereto of a resinous filler and an emol- 

5 Q lient consisting of an oil and an acetate. 

In testimony whereof I have hereunto 
signed my name. 

BICHARD PAUL CARLTON. 
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My present invention relates in general to 
the treatment of material, preferably in 
sheet form, and more particularly the treat¬ 
ment of material for the purpose of forming 
6 or attaining composite structures, of which 
well known forms of abrasives such as what 
is commonly known as sand-paper is an ex¬ 
ample. 

Although I hereinafter disclose the prac- 
10 tice of my invention in connection with abra¬ 
sives such as sand-paper, it will be iunder- 
stood that my invention, or certain features 
thereof, have a wider field of utility; 

Composite structures of the abrasive type 
16 such as sand-paper or emery cloth comprises 
generally, (a) a base of sheet material, which 
may be felted as in the case of paper or woven 
as in the case of cloth, (&) a more or less finely 
comminuted resistent material having abraid- 
20 ing properties, such as flint, garnet or corun¬ 
dum, and (t?) a binder or adhesive which 
serves to bond the abrasive to the base. 

The binders or adhesives heretofore em¬ 
ployed have been generally of one of two 
25 general classes, (a) animal glue, of (6) vege¬ 
table oils and gums or the like. 

These two classes of materials are open to 
certain objections when used for abrasive 
articles for certain purposes, viz, animal glue 
30 is hygroscopic and therefore cannot be suc¬ 
cessfully used in a water-abrading operation, 
nor has it thus far been successiiilly water¬ 
proofed as far as known to me, vegetable oils 
and gums require more or less elaborate treat- 
35 m ent to render them satisfactoiy when used 
as bases for binders that are stable when 
used in a water-abrading operation, and both 
animal glue and vegetable oils and gums are 
more or less variable in quality and require 
40 careful checking and manipulation in order 
to produce continuous runs of material of 
an even quality. 

The present invention contemplates the 
provision of a new abrasive article and a new 
45 method of making the same wherein there is 
employed certain resinous material, more 
particularly synthetic resins, of which cer¬ 
tain phenol-aldehyde derivatives such as 
phenol-formaldehyde condensation products 
M are examples^ which viewed from oertiun as¬ 


pects present features of novelty, and which 
can readily be controlled within certain pre¬ 
determined and desired limits so that abra¬ 
sive articles closely answering definite speci¬ 
fications can be more readily produced. 55 

In its preferred form, the invention fur¬ 
ther contemplates the use of chemicals of 
known and quite definite characteristics 
whereby lam enabled to attain not only pre¬ 
determined results as a result of the employ- 50 
ment of my improved procedure, but am also 
enabled to attain certain results that have not 
been readily if at all obtainable for my pur¬ 
poses or for any purposes by prior procedure 
known to me. * 65 

Again, by synthetizing my improved bind¬ 
er I am enabled to avoid various objectiona¬ 
ble features, such as loss of time, needless 
expense, and other factors due to variability 
in quality incident to variation in methods 
of preparation and the presence of impuri-' 
ties in unknown quantities in the cases of 
animal and vegetable products. 

The principal objects of my present in¬ 
vention are the provision of an abrasive arti- 
cle having a binder which functions effi¬ 
ciently; the ])rovision of an abrasive article 
having a binder characterized by the desired 
degree of flexibility; the provision of an 
abrasive article having a binder character- 50 
ized by extensibility and compressibility to 
accommodate itself to flexion of the base 
without permanent distortion or deleterious 
disintegration; the provision of an abrasive 

article having a binder- eharacterized_by-^ 

great tensile strength and resistance to shear¬ 
ing'stresses; the provision of an abrasive 
article having a binder which is resistant to 
certain solvents, such as gasoline, met in cer- 
tain abrading operations; the provision of 
an abrasive article having a binder of such 
a character that it can be manufactured rap¬ 
idly; and moreover one which has character- ■ 
istics permitting handling of the product ex- 95 
peditiously and esp3cially one which allows 
such handling without impairment of the 
superficies of the material; the provision of 
an abrasive article having a binder which is 
advantageous in this that deterioration with M 
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. age is; minimized; the provision of an abra¬ 
sive article having a binder rendering avail¬ 
able certain water or oil abrading opera¬ 
tions; the provision of an abrasive article 
• 5 having a binder embodying proportions of 
basic materials and of modifying agents of 
predetermined characteristics; the provision 
of an improved moisture proof abrasive 
structure; and the provision generally of an 
10 improved process for the production of an 
abrasive article characterized by one or more 
of the features which are among the objects 
of the present invention, together with such 
other objects and further and additional 
10 benefits and advantages as may hereinafter 
appear or be pointed out. 

In the employment of my present inven¬ 
tion for the production of sand-paper and 
the like (which I cite for purposes of ex- 
20 ample) I use as the base such a sheet of ma¬ 
terial (which may be paper) as will conven¬ 
iently serve the employment contemplated, 
and as the abrasive such comminuted mate¬ 
rial (which may be flint, garnet or corun- 
26 dum, of the desired size) as is similarly 
adapted to perform the function in view. 

It is mort desirable that the binder uti¬ 
lized have the functions and characteristics 
not only of gr^t mechaiiical stren^h in- 
30 cludi^ toughness, resistance to tensile and 

-s hea r ing s t r ains, - andr-of- great b mdiiig 

strength indudii^-adhesiveness and tenaci¬ 
ty, but also that it be non-hygroscopic, mpis- 
ture resistent, easily worked, made of mate- 
85 rials easily obtainable in the market, in¬ 
expensive, facilely worked and applied, of 
known quality when manufactured, and 
where used with a base which is penetrable, 
. penetrative of such base so as to form a 
40 strong union therewith, and furthermore 
that it be^ as i^stent as may be to the sol¬ 
vents ordinarily met with in abrading oper¬ 
ations as commonly carried out. 

I have discovered that resinous materials 
46 are preferable not only to gums (which are 
more or less water soluble) but also to gum- 
resins and to hardened oils for certain pur¬ 
poses contemplated by me, and particularly 
synthetic resins as peculiarly adapted for 
my ends for a number of reasons including 
that their characteristics can not only be bet¬ 
ter controlled than is the case with natural 
' products, but that batches having the desired 
gg characteristics can be readily reduplicated. 

• I have found that‘various aldehyde-phenol 
materials are available, but phenol-formalde¬ 
hyde products of condensation is preferred 
by me as a major constituent of the binder, 
QO that is as best attaining the desired ends, 
viewed from certain aspects. 

In preparing the binder for use, the resin 
is used directly in the early stages of reac¬ 
tion, or in conn^ion with a suitable vehicle 
•6 wluch I prefer is of such a type as a mixture 


of alcohol and benzol, for reasons which 1 
will duly proceed to explain. 

In applying a resin directly in the early 
stages of the reaction or prepared with a ve¬ 
hicle such as the stated nurture of alcohol 
and benzol to one surface of a base of paper, 
for example, there, is involved a penetration 
of the base by the vehicle carrying along with 
it particles of the resin, to a point which ap¬ 
proximates-the opposite surface of the sheet, 75 
but preferably falls short of actual exudation 
of such vehicle and of resin particles to any 
excessive extent on such opposite surface. 

This penetration by the vehicle, particu¬ 
larly when coupled with the use of the char- 30 
acter of resin pointed out above results in a 
moisture proofing of the material against 
the destructive absorption of moisture 
through the surface opposite to that to which 
the binder is applied, and further results in 35 
a* coating and binding action being secured • 
between the fibres or threads of the base 
which substantially retards and for all prac¬ 
tical purposes entirely prevents the delete¬ 
rious dismtegration of the base at least 90 
throughout substantially the effective abrad¬ 
ing life of the abrasive article, in addition 
to preventing access of moisture through the 
base to the ^ane of contact between the base 
^d the main mass of the binding material, 95 

-^^^bEg-pre venting the for mat i on of l5 L iateg»an d - 

rupture of the bond between such main mass 
and the base which is deleterious even 
though the bond tenaciously cling to the abra¬ 
sive particles. 100 

The efficient action of the binder may be 
enhanced in the manufacture of sand-paper 
if applied to the base by the means of pres¬ 
sure. 

Various degrees of flexibility can be im- jqj 
parted to the binder by the addition of va¬ 
rious modifying agents, or combinations 
thereof or by breaking the binders at inter¬ 
vals after the fabrication of the article has 
been .completed in certain cases. 120 

The simstances I have discovered to be 
particularly adapted to this purpose include 
glycerol, starch, dertrine, and sugar on the 
one h^d, and various proteins, castor oil . 

and shellac on the other hand. 115 

Sand-paper made in accordance with the 
disclosure of my present invention is char¬ 
acterized by the desired degree of flexibility 
mthout adverse deleterious effects, great re¬ 
sistance to^ water and moisture generally, 120 
and to various other solvents employed in 
the arts, and a '“bond of great mechanical 
strength which is capable of sustaining the 
gnt even in the case of the coarser grits 
where the strains are relatively high. 125 

The amount of binder to be applied to the, 
base varies according to several variable 
factors. Among these are (<z) the thickness 
of the base, (5) the fineness or coarseness of 
the grit or layer of abrasive particles to be 130 
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applied to the base, and (c) the contem¬ 
plated use of the abrasive article. The 
amount of the binder applied can be regu¬ 
lated conveniently by the application of the 
g binder to the base by means of squeeze roll¬ 
ers spaced for applying a coating or binder 
of predetermined thiclmess. 

r have found in practice that the number 
of coats of the binder may also beneficially 
10 be varied according to (a) the thickness of 
the base, the size of the grit, (c) the 
contemplated use of the abrasive article, and 
(d) whether the grit be incorporated in the 
binder before application of the binder to 
15 the base, or whether the grit be applied to 
the binder after such ^binder has been ap¬ 
plied to the base. 

I have also discovered that mv improved 
binder may be suitably modified to permit 
20 its beneficial use as an auxiliary coating for 
waterproofing one or both sides of the base, 
and for applying an auxiliary coating to 
the grit carrying surface of the abrasive 
article. 

25 I have further discovered that my im¬ 
proved binder when so suitably modified for 
use as an auxiliary waterproofing coating 
may be applied to the surface of the base 
which is opposite to the grit carrying sur- 
30 face either before or after the application 
of the bonding coat thereto, or contem¬ 
poraneously therewith. 

I have further discovered that by preheat¬ 
ing the abrasive material before applying it 
35 to the bonding coat or commingling it there¬ 
with, a better bond than is otherwise to be 
had is attainable. I have found temper¬ 
atures beneficial for such purposes to, range 
about 150*=* F. to 175® F. 

40 I have further discovered that the flexibil¬ 
ity of the resultant article may be somewhat 
varied by heat treatment after the applica¬ 
tion of the binder and grit. 

I have further discovered that by carrying 
45 out my improved process I am enabled to 
utilize resinous material without being un¬ 
der the necessity of employing oils in con¬ 
nection therewith, as have been heretofore 
employed in processes known to me. 

50 ^^ile I have had the be^ results by fol¬ 
lowing out the process hereinafter set forth, 
I have found it at times convenient and that 
'■ ' tolerable results are attainable "die em¬ 
ployment of certain synthetic resins obtain- 
55 able on the market, when dissolved with 
suitable solvents and otherwise suitably 
modified, but the results thus had have not 
within my experience been comparable with 
those attained when the process is carried 
60 out ab initio in the making of the improved 
abrasive article without retracting any part 
of the process. 

In carrying out my invention, in order that 
the resinous material may be a known quan- 
65 tity and of known quality I prefer to syn- 


thetize a phenol-aldehyde derivative, which 
may be a phenol-formaldehyde or phenol- 
furf urol condensation product, suitably mod¬ 
ified and manipulated. I also contemplate 
the use of naphthol and an aldehyde and an- 
thracene and an aldehyde. The treatment to 
which I subject these elements results in a 
composition in certain respects possessing 
novelty. 

In producing the desired binder I have em- yg 
ployed a number of alternative methods, each 
of which appears to have certain favorable 
characteristics and advantages. 

One method which has given very good re¬ 
sults will now be described in some detail as— $0 

Method No. 1 

In this method I employ a mixture of— 

1 part commercial phenol (CeHjOH). 

1 part 40% commercial formaldehyde 85 
(CH 2 O). 

part zinc chloride (ZnCU). 

This mixture is placed in a flask fitted 
with a reflex condenser. It is heated with a 
low flame or by an oil bath. The heating is 90 
continued at a slow boil until the first appear¬ 
ance of a line of demarcation between the res¬ 
inous matter (bottom layer) and the water 
(top layer). To catch this point in the early 
stages it is necessary to stop boiling to take 05 
observations. It is essential that the reac¬ 
tion should be stopp^ in the early stag^ to 
secure the desired fluidity. If the chemicals 
employed are substantially pure, the resinous 
matter at this stage is white in color and of 100 
the consistency of soft pitch. When it is 
proposed to use this resinous matter as a pri¬ 
mary bonding coat for sand-paper the tem¬ 
perature is preferably maintained at about 
100® F. to 150® F. in order to keep the vis- 105 
cosity as low as practicable and as is desir¬ 
able in order that the material may flow free¬ 
ly. It will thus be seen that I produce by the 
foregoing method, a new composition of mat¬ 
ter having certain characteristics rendering 110 
it particularly useful as a waterproof stable 
bond for sandpaper and the like, these desir¬ 
able characteristics not being possessed by the • 
composition prior to my treatment thereof 
nor in its final stage without my treatment. 115 
It may now be applied to the backing or base 
of the abrasive article, in the cus tomay man- 
ner, a set oTsqueeize rolls spaced apart a pre- 
determined degree being employed to deter¬ 
mine the thickness of the coating of binder 120 
applied to the base. It should be borne m 
mind that the point at which the reaction is 
stopped affects the viscosity of the binder and 
hence the amount appliea to the base at a 
given spacing of the roll& It is also to be ^25 
recognized that the relatively coarser grits 
require a greater thickness of bonding coat¬ 
ing than the relatively finer grits and, there¬ 
fore, that it is desirable to use a more viscous 
and consequently heavier coating for the 
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coar^r grits. In the case of the finer grits I 
find it expedient at times to employ a mixture 
Q. S. of alcohol (either CH5OH or C2H5OH) 
and benzol (CoHc) or other solvents or mix- 
^ tiires such as acetone ((CHs)oCO) an amyl- 
acetate (G5H11OCOCH3) for further reduc- 
■ ing the viscosity of the resinous material. 1 

If the grit has not been incorporated in the 
resinous material prior to the application 
20 thereof to the bases (as can be done especially 
in the case of the relatively finer gnts) the 
grit is then applied to the base which has been 
coated with the resinous binder. In order to 
enhance the adhesion between the binder and 
2.3 the grit, the grit is preferably preheated to 
between 150® F. and 175® F. as hereinabove 
suggested. 

In case the back of the base has not been 
theretofore waterproofed, or if the relative 
£3 thickness of the paper renders it desirabld to 
compensate for any starving of the bond be¬ 
tween the binder and the base which might 
occur through the penetration of the binder 
into the base beyond a desired extent, or if 
the relatively larger sizej)f the grit render 
such a step desirimle in'order Ticr'compensate 
for a^y deficiency in the bonding coat,* an 
auxiliary coat or coats may now be applied, 
either to the back of the sheet oppopte to ^e 
-SO. grit bearin g s ur fa ce or to such, grit bearing 
surface, or to both. 

The abrasive article thus produced is n^xt 
cured by the application of heat which may 
conveniently be about 140® F. to 180® F. for 
So a period of time, the duration of which de¬ 
pends on the degree/)f heat employed and the 
end point desired, f I have used air heated to 
165® F. for fifteen hours effectively. A cer¬ 
tain degree of curing is necessary in order 
40 that the sheet of abrasive material may be in¬ 
soluble to water. The final reaction may be 
further carried out by raising the tempera¬ 
ture with conse(}uent hardening of the article 
and increasing its resistance to solvents such 
45 as gasoline, alcohol, acetone, ethyl ether, etc. 

A certain degree of flexibility is de^rable. 
In the case of the relatively coarser grit^ the 
degree of flexibility desired may be relatively 
little if any. In the ca^ of the relatively 
60 finer grits a relatively high degree of flexi¬ 
bility may be desirable. 

I nave discovered in practice that the de¬ 
gree of flexibility may be varied somewhat 
by the heat treatment, that is the length and 
65 temperature thereof. 

I nave also found that especially in the case 
of the finer grits in order to ^in in flexibil¬ 
ity it may be desirable to aad one or more 
of the modifying elements such as glycerol, 
CO etc., hereinalJove mentioned, to the mixture 
first herein referred to under the caption 
‘‘Method No. I**. The amount to be added is 
a matter depend!^ upon certain variable 
factors, viz,'tne thi<&iess of the bonding coat 
^ and the size of the grit, but the amount ranges 


too according to the particular modifying 
agent used. In the case of glycerol, for ex¬ 
ample, I have found that 20 parts by weight 
gives good results. 

^ For the ZnCls above referred to in connec- 70 
tion with “Method No. 1”, other.,, catalytic 
agents may be substituted. Aluminum chlo¬ 
ride (AICI 3 ) and tartaric acid (C 4 He 06 ) are 
examples of these. 

As an alternative to Method No. 1 (supra) 75 
I have also had good results with what I shall 
refer to as— 


Method No. 2 


80 


In this method I employ a mixture of— 

1 part phenol, (commercial). 

1 part formaldehyde (commercial 40%). 

1/20 part ammonia (NH, 7%, H 2 O 93 %). 

In this method I proceed as above outlined. - 

In both Method No. 1 and Method No. 2 
the reaction is retarded in its early stages so 
that the resulting resin may be prc^rly ma¬ 
nipulated in the coating process. This is ef¬ 
fected by discontinuing the heat, and, if 
neces^ry, washing the resinous material with 90 
water and partly neutralizing the catalyst 
employed, by suitable reagents which are 
weli-mnown. . 

Wliere the washing is deemed to have re¬ 
moved a conmderable^rtion of the formalde- la, 
hy^ a small quantity of paraformald^yde ' 
'((CHsO)t) may be added to the resinous 
mass before it is utilized. This addition of 
paraformaldehyde will evolve sufficient form¬ 
aldehyde gas when subjected to ^al heat- 
ing to carry the resinous mass to the end point 
desired. 

Another alternative to Method No. 1 and 
Method No. 2 with which I have had com¬ 
parable but less satisfactory results I shall 205 
refer to as 






Method No. 3 


In this method I employ a mixtime of— 

1 part of commercial synthetic resin, and .. 
of a well known and readily obteinable type 
known to the trade as bakelite resin “A” 

1 to 3 parts dissolved in a solvent such as 
a ^mbination of alcohol and benzol for the 
primary bonding coat, and , 2 '. 

1 part of said commercial resin “A” ^d 

2 to 4 parts of the solvent such as a mixture 
of alcohol and benzol for the auxiliary coats. 

The alcohol and benzol mixture may be 
varied according to the conditions met in 
practice, but ordinarily I find that a mixture 
of equal parts of alcohol and benzol give 
quite satisfactory service. 

I have discovei^ that in curing the product 
the best results are attained by controlling 126 
temperature between 140® F. and 180® F. 

Having thus described my invention and 
illustrated its use what I claim as new and 
desire to secure by Letters Patent is: 

L The new article of manufacture, flexible i9(i 
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sandpaper, which includes a backing, a grit 
or layer of abrasive particles, and a bond for 
uniting the grit to the backing including a 
synthetic resinous condensation product 
g which is solidified to a flexible and water¬ 
proof state. 

. 2. The new article of manufacture in the 
nature of sandpaper, which includes a back- 
a, grit or layer of abrasive particles, 

10 and a bond interposed between the grit and 
^id backing for uniting a grit thereto and 
including an oil modified synthetic resinous 
condensation product which is solidified to 
combine with said backing to form a flexible 

10 and waterproof article. 

3. The new article of manufacture, flexible 
sandpaper, which includes a backing, a grit 
or layer of abrasive particles, and a bond 
for uniting the grit to the backing including 

20 a synthetic resinous condensation product 
which is solidified to a flexible and water¬ 
proof state by the application of heat thereto. 

4. The new article of manufacture in the 
nature of sandpaper, which includes a back- 

23 ing, a grit or layer of abrasive particles, and 
a waterproof, stable adhesive bond for 
uniting the grit to the backing, said bond 
including a resinous condensation product 
of a phenol and aldehyde and a solvent there- 

30 for which serves as a vehicle therefor to pene¬ 
trate the sheet and to solidify to a flexible 
and tenacious state rendering the article sub¬ 
stantially insoluble in the presence of mois¬ 
ture and friction. 

5. The new article of manufacture in the 
nature of sandpaper which includes a grit or 
layer of abrasive particles and a waterproof 
stable adhesive bond therefor including a 
resin which is flexible and insoluble in the 
presence of water and friction when solidi¬ 
fied, the grit being in a heated state when 
joined with the adhesive bond to cause the 
latter to flow more intimately into contact 
with the particles of gritl 

6 . The process of forming a flexible water¬ 
proof abrasive article whidi comprises con¬ 
densing an aldehyde and a phenol in the 
presence of a catalyst at low temperatures to 
produce an adhesive product, applying such 

50 products together with an abrasive grit to 
a suitable backing, and heating said product 
whereby to form an abrasive device which is 
flexible when solidified and insoluble in the 
presence of moisture and friction. 

65 7. The process of forming a waterproof 
fle^ble abrasive article, which comprises ap¬ 
plying to a suitable backing an adhesive coat¬ 
ing including the initial ruction product of 
a phenol ana an aldehyde'in the presence of 

60 a catalyst, embedding an abrasive grit, , or 
layer in Sfdd adhesive coating, and setting 
such adhedve whereby to form an abrasive 
device ^wrhich is flexible when solidified and 
insoluble in the presence of moisture and 

66 friotibn. 
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8 . The process of forming a waterproof 
flexible abrasive article, which comprises ap¬ 
plying to a suitable backing an adhesive coat¬ 
ing including the initial reaction product of 
a phenol and an aldehyde in the presence 
of a catalyst at temperatures between ap¬ 
proximately 100 ® F. to 150® F. embedding 
an abrasive grit or layer in said adhesive 
coating, and setting such adhesive whereby 
to form an abrasive device which is flexible 
when solidified and insoluble in the presence 
of moisture and friction. 

9. The process of forming a waterproof 
flexible abrasive article, wmch comprises 
forming an adhesive material including the 
initial reaction product of a phenol and an 
aldehyde in the presence of a catalyst, adding 
a solvent for such a product, appl^g the 
adhesive material to a backing to penetrate 
the same, separating the solvent therefrom, 
and embedding an abrasive grit or layer in 
said adhedve, and setting said adhesive 
whereby to form an abrasive device which is 
flexible when solidified and insoluble in the 
presence of moisture and friction. . 

10 . The process of forming a waterproof 
flexible abrasive article, which comprises ap¬ 
plying to a suitable backing an adhesive 
coating including the initial reaction prod¬ 
uct of a phenol and an ^dehyde in the pre^ 
ence of a catalyst, heating an abrasive grit 
and applying the same whOe hot to said coat¬ 
ing to cause an intimate association of said 
coa&g and said grit, and setting such ad¬ 
hesive whereby to produce an abrasive device 
which is flexible when solidified and insoluble 
in the presence of moisture and friction. 

In testimony whereof I have hereunto 
signed my name. 

RICHAKD PAUL CARLTON. 
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Division B 


Figures 1 and 2 are sectional views of mold 
devices and illustrating steps in the manu¬ 
facture of the abrading disks; and 
Figure 3 is a perspective view of a finished 
disk embodying my invention. 

This application is a continuation of my 
application, Serial No. 363,480, filed March 5, 
19:^0. I 

My invention relates to an improvement in 
20 the method of manufacturing abrasive disiks, 
these disks being of the character used on 
machines known as “disk grinders”, for 
grinding flat surfaces on metals and other 
materials. Such disks usually consist of a 
15 paper or cloth backing or body coated with a 
thin layer of abrasive by means of glue aft¬ 
er the ordinary manner of sand paper and 
emery cloth. Their use is limited by the fact 
that the coating is relatively thin, and they 
2C do not possess very much durability whten 
called upon to do heavy work. Their useful¬ 
ness is also to a large degree conditioned upon 
the degree of porosity of the abrasive, the 
porosity being the measure of the free ciit- 
ting properties of the material. This is due 
to the fact that the degree of porosity con¬ 
trols freedom from glazing use; or in other 
words the free cutting properties of the disk 
30 depend upon the extent to which the material 
ground olf is kept from lodging in the pores 
of the cutting surfaces. 

I have discovered that a very efficient 
abrading disk can be made by building an 
abrading body consisting of abrasive grains 
bounded together by a resinous cement upon 
al)ackingl>flJoth7of'paper.' As d^cribed inT 
my Patent No. 1,567,071, of which this is a 
division and reissue in part, such resinous 
cement may be shellac. Or other resinous ce¬ 
ment may be used, preferably a synthetic res¬ 
in such as a bakelite, which is a phenol con¬ 
densation product, as described in my appli¬ 
cation Serial No. 307,259, filed June 28,1919. 

In. the practice of my invention, for ex¬ 
ample, in the making of a disk, I employ a 
shallow circular mold consisting of an iron 
bottom plate 2 and an iron ring 3 of the prop- 
fiO er diameter required for the di«dr. In tMs 


25 


35 


mold, I place a disk 4 of cloth or paper and 
spread over this a thin layer from three-six¬ 
teenths of an inch to three-fourths of an inch 
thick of abrasive grains mixed with bonding 
^ material, preferably in approximately the 50 
proportions by weight of ninety-two parts 
abrasive grains and eight parts bonding ma¬ 
terial, although the exact proportions may 
be varied somewhat to meet the characteris¬ 
tics desired in the particular disk being manu- 60 
f actured. Shellac when used should, in gen¬ 
eral, not exceed nine or ten percent of the 
mix, as shellac in excess of this makes the disk 
too hard and dense. 

The mold with its contents is then placed 65 
in a melting oven and brought up to a tem¬ 
perature sufficient to bring the bonding ma¬ 
terial to a molten or plastic condition. The 
mold is then taken from the oven and a cir¬ 
cular iron plunger, such as illustrated at 5 70 
in Figure 2, is inserted in the ring 3 upon the 
abrasive material, and the latter is subjected 
to pressure of three himdred to five hundred 
pounds, per square inch, which compresses 
and agglomerates it. Increasing the propor- 76 
tion of the bonding material and the pres¬ 
sure increases hardness and decreases the po¬ 
rosity of the disk. I have used in practice 
from eight to ten percent of bonding ma¬ 
terial and have varied the agglomerating 80 
pressure from three hundred to five hun¬ 
dred pounds, per square inch, to meet the 
variations in nardness that are required. 
The disk is then removed from the mold and 
allowed to' cool, after which it is baked in an 86 
oven at a temperature, preferablv of from 

- ---- — . ——I t-— V 4 
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45 


^wdhuhfirredSdrmnety to three hundred de¬ 
grees Fahrenheit. 

If the baking temperature does not exceed 
three hundred degrees Fahrenheit, the 
paper of cloth backing is not* destroyed and 
is available for the purpose of forming an 
intermediate layer between the disk and the 
plate upon which the disk is fastened, when 
put into actual use. 

As a modification of the above described 
method, I may, however, bake at a tempera¬ 
ture of three hundred and fifty degrees 
Fahrenheit. This temperature destroys the 
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backing, but toughens and improves the 
abrasive. I then take a fresh piece of back¬ 
ing material and secure it on to the abrasive 
disk by means of freshly melted bonding 
material. In this manner, I obtain a combi¬ 
nation of the bonding agent and backing in as 
good a working condition as if the backing 
was originally incorporated with the bond¬ 
ing agent. 

It will be understood that the backing 
serves two functions, viz, it acts as a means 
of holding and caring the disk body in its 
first melted condition and to strengthen the 
same until it is transferred to the baking op- 
15 eration, where it is toughened until it’no 
longer needs such reinforcement. The sec¬ 
ond function is to form an intermediate layer 
between the disk and plate, as above stated. 
Both th^e functions may be performed by 
20 the modification above described, as well as 
by the first described method. 

I have foimd that disks made in accord¬ 
ance with my invention, using ordinary ar¬ 
tificial aluminous abrasives in grits from No. 
25 16 to No. 36, will weigh from 1.9 to 2.3 grams 
per cubic centimeter. The apparent density 
of two grams per cubic centimeter gives a 
very good cutting eflBiciency, and the disk does 
not glaze up with the material being ground, 
JO hut maintains a very good cutting surface. 

sities at l.& jta.:2.3. 


grams per cuhic centimeter, the equivalent 
poroaty varies from 47 to 36 percent; and 
it is important that the poroaty should not 
37 , be less than 36 percent, m order to give the 
free cutting properties above described. 

An ordinary bound grinding wheel made 
up accordii^ to the methods neretofore in 
use with grits of these sizes and grades, has 
40 an apparent density of from 2.4 to 2.6 grams 
per cubic centimeter, and if used in the same 
cutting operation would very quickly glaze 
and show very poor cutting eflBiciency. 

In making such grinding '"-wheels the 
45 amount of bonding material and the agglom¬ 
erating pressure greatly exceed that em¬ 
ployed in making my grinding disks. 

In addition to the increased porosity, the 
disks made in accordance with my invention 
50 have a uniform texture throughout so that 
they will remain eflGlcient during their life. 
They also possess the advantage that they do 
not crack or chip at the edges. They may be 
used either wet or dry, which is not true of a 
55 glu^ disk. The disks may be made of any 
aesired grade of hardness to suit the par¬ 
ticular work in which they are to used. 

While the didEB have simcient porosity to 
prevent glazing, they have suflldent stre^h 
60 a^d density to stand up under hard usage, 
and have a durability and cutting eflQk:iency 
much greater than disks made of abrasive 
material not compressed. The disks may 
also be built up to any thickness desired, 
65 which is not practical in making disks in 


which abrasive is sprinkled on to the a<^e- 
sive. The synthetic bonding material gives 
a good tensile bond, and the disks are capa¬ 
ble of operating more safely and under 
higher peripheral speeds than disks having 
weaker bonding materials, such for example, 
as magnesia cement. The abrasive composi¬ 
tion of the disks is considerably more por¬ 
ous, and hence, structurally not as strong as 
the more dense shellac bound abrasive wheels 
containing a greater percentage of shellac 
and made with a higher agglomerating pres¬ 
sure. However, the cloth backing oi my 
disks supplies an added tensile strength, so 
that the composite disks are capable of safely 
Operating at the high peripheral speeds now 
used in disk grinding. The disks, therefore, 
combine high enough porosity to prevent 
glazing, sufficient .thickness, strength of bond 
and density to have great durabihty, and the gg 
necessary tensile strength for high speed 
grinding machinery. 

' While I have described in detail the pre¬ 
ferred embodiment of my abr^ive disk and 
its process of manufacture, it is to be imder- gg 
stood that the invention is not limited to ^1 
of the described details, but may be otherwise 
embodied within the scope of the following 
claims. 

I claim: ,95 

. ^ 1. The h erein d escribed metho^c^Tnaking^ 

sive grains with a synthetic re^ous bonding 
material, spreading the same in a suitable 
mold upon .a backing and applying an ag- loo 
glomerating pressure tc shape the msk, and 
then baking the disk so formed, the abrasive 
grains and the bonding material being so pro¬ 
portioned and the agglomerating pre^ure be¬ 
ing so limited as to give the abrading por- ^55 
tion of the disk an apparent density of not 
over* about 2.3 grams per cubic centimeter. 

2. The herein described method of making 
abrasive disks, which consists in mixing abra¬ 
sive grains with a synthetic resinous bonding no 
material, spreading the same in a suitable 
mold upon a backing^ placing the mold in a 
melting oven and bringing it with its con¬ 
tents to a temperature sufficient to soften the 
bonding material, and then applying an ag- 115 
glomeraing pressure to the abrasive material 
and then baking the article so formed, the 
abrasive grains and the bonding material be¬ 
ing so proportioned and the agglomerating 
pressure being so limited as to produce a 120 
finished disk having an abrading portion of 

an apparent density of about 1.9 to 2.3 grams ^ 
per cubic centimeter. 

3. The hereindescribed method of making 
abrasive disks, which consists in mixing abra- 125 
sive grains with a synthetic resinous bonding 
material, spreading the mix in a suitable 
mold and heating the mix to soften the bond¬ 


ing material, applying, an agglomerating 
pressure to the anrasive materi^ and baking 
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the article so formed and applying a backin^j 
thereto, the abrasive grains and the bonding 
material being so proportioned and: the ag¬ 
glomerating pressure being so limited as to 
give the abrasive portion of the disk an ap¬ 
parent density of not over about 2.3 grams per 
cubic centimeter and of a porosity not less 
than 36%. 

4. The herein described method of making 
jQ abrasive disks, which consists in mixing abra¬ 
sive grains with a phenol condensation prod¬ 
uct bonding material, spreading the same in 
a suitable mold upon a backing and applying 
an agglomerating pressure to shape the disk, 

j 5 and then baking the disk so formed, the abra¬ 
sive grains and the bonding material being so 
proportioned and the agglomerating pressure 
being so limited as to give the abrading por¬ 
tion of tne disk an apparent density of not 
2 q over about 2.3 grams per cubic centimeter and 
of a porosity not less than approximately 
36%. 

5. The herein described method of making 
abrasive disks, which consists in mixing abra- 

25 sive grains with a phenol condensation prod- 
uct^ spreading the same in a suitable mold 
upon a backing, placing the mold in a melt¬ 
ing oven and bringing it with its contents to a 
temperature sufficient to soften the phenol 
3 Q condensation product, and then applying an 
agglomerating pressure to the abrasive ma¬ 
terial and then baking the article so formed, 
the abrasive grains and the phenol condensa¬ 
tion product being so proportioned and the 
55 agglomerating pressure being so limited as to 
produce a finished disk having an abrading 
portion of an apparent density of about 1.9 
to 2.3 grams per cubic centimeter and of a 
porOsity not less than approximately 36%. 

40 6. The herein described method of making 

abrasive disks, which consists in mixing abra¬ 
sive grains with a phenol condensation prod¬ 
uct, spreading the mix in a suitable mold 
and heating the mix to soften the phenol con- 
densation product, applying an agglomerat¬ 
ing pressure to the abrasive material and 
baking the article so formed and applying a 
backing thereto, the abrasive grains and the 
phenol condensation product being so propor- 
tioned and the agglomerating pressure being 
. so limited as to give the abrasive portion of 
the disk an apparent density of not over about 

7. The herein described method of making 
r.r, abrasive disks which consists in mixing abra¬ 
sive grains with a synthetic resinous bonding 
material, the resinous bonding material form¬ 
ing not over 10% of the mix, spreading the 
same in a suitable mold upon a backing, plac- 
00 ing the mold in a melting oven and bringing 
it with its contents to a temperature sufficient 
to soften the resinous bonding material, then 
applying pressure to the mix to compress and 
agglomerate it, and then baking the article so 
65 formed, substantially as described. 


8 . The herein described method of making 
abrasive disks which consists in mixing abra¬ 
sive grains with a synthetic resinous bonding 
material, spreading the same in a suitable 
mold upon a flexible backing, placing the jq 
mold in a melting oven and bringing it with 
its contents to a temperature sufficient to 
soften the bonding material, then applying 
an agglomerating pressure of not over 500 
pounds per square inch to the abrasive ma- 75 
terial to give it the required density, and then 
baking the article so formed, substantially as 
descrii^d. 

9. The herein described method of mak¬ 
ing abrasive disks which consists in mixing so 
abrasive grains with a synthetic resinous 
bonding material, spreading the same in a 
suitable mold upon a flexible backing, placing 
the mold in a melting oven and bringing it 
with its contents to a temperature sufficient 95 
to soften the bonding material, then applying 
an agglomerating pressure to the abrasive 
material and then baking the article so 
formed, the abrasive grains and the bonding 
material being so proportioned and the ag- 90 
glomerating pressure being so limited as to 
give the finished disk a porosity not less than 
about 36%, substantially as described. 

10. The herein described method of mak¬ 
ing abrasive disks which consists in mix- 95 
ing abrasive grains with a phenolic conden¬ 
sation product, the phenolic condensation 
product forming not over 10% of the mix, 
spreading the same in a suitable mold upon a 
backing, placing the mold in a melting oven 100 
and bringing it with its contents to a temper¬ 
ature sufficient to soften the phenolic con¬ 
densation product, then applying pressure to 
the mix to compress and agglomerate it, and 
then baking the article so formed, substan- 105 
tially as described. 

11. The herein described method of mak¬ 
ing abrasive disks which consists in mixing 
abrasive grains with a phenolic condensation 
product, spreading the same in a suitable no 
mold upon a flexible backing, placing the 
mold in a melting oven and bringing it with 

its contents to a temperature sufficient to 
soften the phenolic condensation product, 
then applying an agglomerating pressure of 115 
not over 500 pounds per square inch to the 
phenolic condensation product to give it the 
■f^uired density^' and then baking the article ~ 
so formed, stab^antially as described. 

-12. The herein described method of mak- 120 
ing abrasive disks which consists in mixing 
abrasive grains with a phenolic condensa¬ 
tion product, spreading the same in a. suit¬ 
able mold upon a flexible backing, placing 
the mold in a melting oven and bringing 125 
it with its contents to a temperature sufficient 
to soften the phenolic condensation product, 
then applying an agglomerating pressure to 
the abrasive material and then baking the ar¬ 
ticle so'formed, the abrasive grains and the 130 


CaJ 
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phenolic bonding material being so propor¬ 
tioned and the agglomerating pressure being 
so limited as to give the finished disk a poros¬ 
ity not less than about 36%, substantially 
5 as described. 

In testimony whereof I have hereimto set 
my hand. 

HARRY C. MARTIN. 
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District of Columbia ! 


a. In the District Court of the United States for the 

District of Columbia. i 

In Equity No. 57017 i 

Minnesota Mining and Manufactubing Companx, Plaintiff, 

\ 

vs. i 

i 

Conway P. Coe, Commissioner of Patents, Defendant, 

United States of America, | 

District of Columbia, $s: ! 

i 

BE IT REMEMBERED, That in the District! Court of 
. the United States for the District of Columbia, at 
the City of Washington, in said District, at the 
times hereinafter mentioned, the following papers 
were filed and proceedings had, in the [ above-en¬ 
titled cause, to wit:— i 

] 

1 Bill of Complaint to Compel Issuance of Parent 

Filed April 12, 1934 | 

In the Supreme Court of District of Coluinbia 

In Equity 57017 

Minnesota Mining and Manufacturing Company, 

Plaintiff, i 

I 

vs. I 

Conway P. Coe, Commissioner of Patents, Defpndcmt. 
To the Supreme Court of the District of Columbia: 

The Plaintiff states as follows: 

1. The plaintiff, the Minnesota Mining and Manufac¬ 
turing Company, is a corporation duly organi 2 jed under 
the laws of the State of Delaware and having its principal 
office and place of business at St. Paul, in the county of 
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Eamsey and State of Minnesota, and brings this, its suit, 
in its own right. 

2. Defendant, Conway P. Coe, is a citizen of the United 
States, is Commissioner of Patents of the United States 
and officially a resident of the District of Columbia and 
is sued in his official capacity as Commissioner of Patents 
of the United States. 

3. The jurisdiction of this court depends upon the stat¬ 
utes of the United States relating to the grant and issu¬ 
ance of Letters Patent of the United States, and particu¬ 
larly upon that certain section thereof known as Section 
4915 of the Revised Statutes of the United States, as 

amended by Act of Congress approved March 2,1927. 
2 4. Heretofore, and prior to the 24th day of May, 

1930, Richard Gurley Drew, then a citizen of the 
United States, was, within the meaning of the statutes of 
the United States then in force, the first, original and sole 
inventor of certain new and useful improvements in AD¬ 
HESIVE TAPE COMPOSITION not known or used by 
others in this country before his invention or discovery 
thereof, and not patented or described in any printed pub¬ 
lication in this or any foreign country before his invention 
or discovery thereof, or more than two years prior to his 
hereinafter mentioned application for Letters Patent of the 
United States, and not in public use or on sale in the United 
States for more than two years prior to the date of his said 
application for said Letters Patent, and which had not been 
abandoned; and for which no application for any foreign 
patent was filed by him or his representatives or assigns 
more than twelve months prior to the filing of his applica¬ 
tion for Letters Patent of the United States as hereinafter 
mentioned. 

5. That on the 24th day of May, 1930, the said Richard 
Gurley Drew being then, as aforesaid, the first, original and 
. sole inventor of said improvements in ADHESIVE TAPE 
COMPOSITION, made application in writing to the Com¬ 
missioner of Patents of the United States for the grant of 
Letters Patent for said invention, and duly filed on said day 
an application for Letters Patent of the United States, Se¬ 
rial No. 455,439%, disclosing, describing and claiming said 
invention in accordance with the then existing laws of the 
United States, all as will fully appear by said application 
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I 

Serial No. 455,439% on file in the United States Patent Of¬ 
fice or by a duly authenticated copy of said apjilication as 
filed, ready here in court to be produced. | 

3 6. That thereafter, and in accordance with the 

Eules of the Patent Office in such cases provided, the 
said application was amended to include the; following 
claims: I 

I 

Claim 1. In an adhesive tape and for use therewith, a 
normally pressure sensitive adhesive material comprising 
rubber and a tackiness-augmenting agent coiiprising a 
resin in proportions rendering the product unified, nor¬ 
mally pressure sensitive and removable, as aforesaid. 

Claim 2. In an adhesive tape and for use therewith, a 
coating composition comprising rubber, a resinbus, tacki¬ 
ness-augmenting agent and a solvent therefor in propor¬ 
tions rendering the residuum thereof, when freb from sol¬ 
vent, normally pressure sensitive, removable andlunified. 

Claim 3, In an adhesive tape, a unified normally pres¬ 
sure sensitive coating comprising rubber and a rbsin in pro¬ 
portions resulting in a unified plastic coating, as | aforesaid. 

Claim 4. In an adhesive tape, a unified pressure (sensi¬ 
tive) adhesive coating comprising plasticized rubber form¬ 
ing the major proportion of the composition, together with 
a minor proportion of a resin, in proportions resulting in 
the unified pressure sensitive material, as aforesaid. 

Claim 5. An adhesive which normally is pressure sensi¬ 
tive and unified rubber and resin, the proportions of resin 
to rubber rendering the coating normally pressure sensi¬ 
tive and unified. i 

Claim 6. An adhesive which normally is pressure sensi¬ 
tive and unified comprising a major proportion I of rubber 
and a minor proportion of resin, in proportion^ resulting 
in the unified pressure sensitive material as aforesaid. 

Claim 7, An adhesive coating for paper tape comprising 
rubber and resin, the ratio of rubber to resin being main¬ 
tained within limits to unify the composition, whbn formed 
into a coating and to normally retain the same piSesure sen¬ 
sitive and removable. i 

Claim 8. In an adhesive tape and for use therewith, a 
coating composition comprising rubber and a iresin, the 
ratio of rubber to resin varying within limits to render said 
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composition normally pressure sensitive, and in a coating, 
unified. 

Claim 9, In an adhesive tape and for use therewith, a 
coating composition comprising a water insoluble, unified, 
pressure sensitive adhesive material, including dominating 
proportions of rubber, and a resin in percentages varying 
from 12.5 to 16%. 

4 Claim 10. In an adhesive tape and for use there¬ 

with, a coating composition comprising a water in¬ 
soluble, unified, pressure sensitive adhesive material, in¬ 
cluding rubber as the base material and a modifying agent 
for the rubber, the modifying agent and rubber being in 
proportions to render the coating unified and pressure sen¬ 
sitive. 

Claim 11. In an adhesive tape, an adhesive composition 
comprising rubber, resin, a filler and a solvent, the resid¬ 
uum whereof including rubber about 80%, resin about 
16%, and filler about 4%, the residuum coating whereof 
being normally pressure sensitive and unified. 

Claim 12. In an adhesive tape, an adhesive composition 
comprising rubber, resin and a filler, the combined rubber 
and resin content being more than 80%, and filler less than 
12%%, the coating being characterized by being normally 
pressure sensitive and unified. 

Claim 13. In an adhesive tape, an adhesive coating com¬ 
prising Mexican rubber, including a high resin content, an 
additional quantity of rubber totalling about 87%% and 
sine oxide about 12%%, the coating being characterized by 
being normally pressure sensitive and unified. 

Claim 14. In an adhesive tape, an adhesive coating, com¬ 
prising rubber about 25%, Mexican rubber, high in natural 
resin, about 62.5%, and zinc oxide about 12%%, the coat¬ 
ing being normally pressure sensitive and unified. 

7. Plaintiff, said Minnesota Minning and Manufacturing 
Company is the sole owner of the entire right, title and in¬ 
terest in and to said improvement or invention and said ap¬ 
plication for Letters Patent of the United States, Serial No. 
455,439%, by virtue of an assignment in writing to plain¬ 
tiff, duly recorded in the United States Patent Office as by 
the original or a duly authenticated copy of which said as¬ 
signment profert is made and is ready here in court to be 
produced, as will more fully and at large appear. 
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8. Thereafter such proceedings were had upon said ap¬ 
plication Serial No. 455,439%, that on Novembej: 2,1932 the 
said claims set out in paragraph 6 above were finally re¬ 
jected by the Primary Examiner of the Patent Office in 
charge thereof. Thereafter, and within the time allowed by 

law for the purpose, plaintiff appealed fifom said de- 

5 cision of the Primary Examiner to the Bjoard of Ap¬ 
peals of the Patent Office, and thereafter on October 

13, 1933, the Board of Appeals rendered ^ts decision 
whereby it affirmed the decision of the Primary Examiner 
and refused to allow the said claims. No appeal has been 
taken from the decision of the Board of Ap|)eals to the 
Court of Customs and Patent Appeals, and thei^e are no ad¬ 
verse or opposing parties to this suit. | 

9. Plaintiff is willing and hereby offers to pay all ex¬ 
penses of this suit as, if and when ascertained by this Hon¬ 
orable Court, and any and all lawful fees and charges aris¬ 
ing from or incidental to said application and | the issue of 
Letters Patent thereof. 

10. The defendant, Conway P. Coe, Commissioner of 

Patents of the United States, has refused and I still refuses 
to grant Letters Patent of the United States io the plain¬ 
tiff, Minnesota Mining and Manufacturing Company, on 
said application Serial No. 455,439%, assigned to plaintiff 
by said Richard Gurley Drew for the improveiments or in¬ 
vention set out in the claims recited in paragraph 6 hereof, 
though plaintiff, Minnesota Mining and Manufacturing 
Company, is lawfully entitled thereto and is th0 sole owner 
of the entire right, title and interest in and to said inven¬ 
tion as hereinbefore alleged. I 

WHEREFORE, plaintiff prays that a copjj of this bill 
of complaint be served on said defendant. Copway P. Coe, 
Commissioner of Patents, together with a writ of subpoena 
ad respondendum issued out of and under the! seal of this 
Honorable Court requiring him to appear aiid make an¬ 
swer to this bill of complaint, to perform and abide by such 
order and decree herein as to this Court shall seem meet. 

Plaintiff further prays for a decree of this Court 

6 adjudging that plaintiff ^s assignor, Richard Gurley 
Drew, is the original, first and sole invjentor of the 

invention set forth in the claims hereinbefoi^e quoted in 


i 


I 
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paragraph 6 above, and that plaintiff is entitled according 
to law to Letters Patent therefor. 

H H BENJAMIN 
Solicitor for Plaintiff, 

Of Counsel: 

PAUL CARPENTER, 

160 N. LaSalle Street, 

Chicago, HI. 

J. T. BASSECHES, 

521 Fifth Avenue, 

New York City. 

B. J. McCANN, 

160 N. LaSalle Street, 

Chicago, HI. 

State of New York, 

County of New York, ss: 

Jacob T. Basseches, being duly sworn, deposes and says 
that he is of counsel for the plaintiff in the foregoing bill 
of complaint and that he has read the said bill of complaint 
and believes the facts stated therein to be true. 

JACOB T BASSECHES 

Subscribed and sworn to before me this 11th day of 
April, 1934. 

PAULINE ARMOND 

(Notarial Seal) Notary Public, Kings County 

Kin gs Co. Clk. No. 242, Reg. No. 5044 
New York Co. Clk. No. 67, Reg. No. 5-A-47 
Commission expires March 30,1935 

7 Answer to the Bill of Complaint 

Filed April 24, 1934 

• • « 

To the Honorable 
The Judges of the Supreme Court 
of the District of Columbia. 

Conway P. Coe, Commissioner of Patents, defendant is 
absent from the District of Columbia and in his absence 
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Eichard Spencer, Acting Commissioner, in answer to the 
Bill of Complaint alleges on information and belief as fol¬ 
lows : I 

1. He admits the allegations of plaintiff’s organization 
and principal place of business. 

2. He admits the allegations of defendant’s official resi¬ 
dence. I 

3. He admits the allegation of jurisdiction under Section 
4915 E. S.; 35 U. S. C. A., 63, as amended, | 

4. He admits that plaintiff made averments ip his appli¬ 
cation corresponding to the allegations of paragraph 4 but 
defendant denies that they support an allowahce of the 
claims in suit in view of the prior patents cited Jierein. 

5. He admits that on the 24th day of May, 1930, Eichard 
Gurley Drew filed an application for letters patent in the 
United States Patent Office to which Serial No; 455,433% 
was given, which application is involved in this suit. 

6. He admits that the application includes the! claims re¬ 
cited in paragraph 6. 

7. He admits the allegations of assignment, i 

8. He admits that the application was duly prosecuted 
before the primary examiner who, on November 2, 1932, 
finally rejected the claims set out in paragraph 6 and that 

plaintiff appealed to the Board of Appeals, which 
8 Board of Appeals on October 13, 1933, rendered a 
decision affirming the decision of the primary exam¬ 
iner. No appeal to the United States Court of Customs and 
Patent Appeals has been taken in this case. I 

9. He admits that plaintiff makes a correct statement in 
regard to the expenses of the suit. 

10. He denies that plaintiff is entitled to an allowance 

of the claims recited in paragraph 6 as they are held to be 
unpatentable over the following prior patents: ' 

Gibbons 1,427,754, Aug. 29, 1^22, 
Teague, 1,719,948, July 9, 1929, 

Healy, 1,752,557, April 1, 1930. 

1 

Profert of copies of these patents is hereby made. Defen¬ 
dant denies that plaintiff is lawfully entitled to an Allowance 
of these claims for the reasons that more fully appear in 
the statement of the examiner and the decision of l|he Board 
of Appeals, copies of which will be presented at the hearing. 

i 

i 

! 

I 

1 

I 

i 
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FUETHER ANSWERING defendant denies each and 
every allegation of the Bill of Complaint not herein spe¬ 
cifically and sufi&ciently denied or admitted, and prays that 
plaintiff ^s Bill of Complaint be dismissed. 

WHEREFORE defendant having fully answered the Bill 
of Complaint denies that plaintiff is entitled to the relief 
demanded or any part thereof and prays that the Bill be 
dismissed with all costs of the proceedings against the 
plaintiff as provided in Section 4915 R. S. 

RICHARD SPENCER 
Acting Commissioner of Pat- 
ents. 

T. A. HOSTETLER, 

Solicitor of the U. S, 

Patent Office, 

Attorney for Defendant. 


9 Distbict of Columbia, 

City of Washington, ss: 

I, Richard Spencer, depose and say that Conway P. Coe, 
Commissioner of Patents, is absent from the District of 
Columbia and in his absence I am Acting Commissioner; 
that I have read the above answer by me subscribed and 
know the contents thereof; that the statements of facts 
therein made as upon personal knowledge are true; and 
that those made upon information and belief I believe to be 
true. 

RICHARD SPENCER 
Acting Commissioner. 


Subscribed and sworn to before me this 24th day of April, 
1934. , 

ALBERT W. KAISER 
(Notarial Seal) Notary Public, D. C. 

I 

My commission expires March 21,1938. 


Order for Commission to take Depositions 
Filed May 13, 1936 

• •*«**••* 

Upon consideration of the motion by the plaintiff, filed 
herein the 12th day of May, 1936, which motion has been 


I 
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consented to by the solicitor for the defendant, it is this 
13th day of May, 1936, | 

ORDERED, ADJUDGED and DECREED that a com- 
mission issue to Frank J. Gould, 713 New York Building, 
St. Paul, Minnesota, a notary public in and foij the county 
of Ramsey and State of Minnesota, to take the | depositions 
orally as fact witnesses of Joseph H. Kugler,i Harvey J. 
Livermore, Hubert J. Tierney and Richard G. prew, all of 
St. Paul, Minnesota. i 

0 R LUHRING 
Justice \ 

I 

10 Transcript of the Shorthand Report of the 

Proceedings, Etc, | 

Filed December 11 1936 i 

j 

In the District Court of the United States for the 

District of Columbia i 

i 

I 

Equity Division No. 3 i 

I 

In Equity No. 56,915 | 

56.916 I 

56.917 I 

57,017 ! 

56,251 I 

i 

Minnesota Mining and Manufactxjking Company, 

PlaJintiff 

I 

vs. I 

I 

( 

Conway P. Coe, Commissioner of Patents, Defendant, 

Washington, D. C., | 

Monday, November $0, 1936. 

Pursuant to notice theretofore given to all knbwn inter¬ 
ested parties and designations theretofore made by the As¬ 
signment Commissioner, the findings of fact and the con¬ 
clusions of law in the above-entitled matter were | presented 
at 10 o’clock a. m., Monday, November 30, 1936, iin Equity 
Division No. 3 of the District Court of the United States 
for the District of Columbia, in the court house in the city 
of Washington, 

I 

I 

I 

I 


I 

I 

i 

I 

I 
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Before 

Honorable Daniel W. O’Donoghue, Associate Justice of 
the District Court of the United States for the District of 
Columbia; there being 

Present: 

Henry Gifford Hardy, Esquire, on behalf of the plain¬ 
tiff; and Robert F. Whitehead, Esquire, on behalf of the 
defendant. 

Thereupon the following proceedings and transactions 
were had: 

11 Proceedings and Transactions 

Mr. Whitehead: If your Honor please, we have five 
cases for patents that you have tried. I have prepared the 
findings of fact and conclusions of law in connection there¬ 
with and the plaintiff’s request for appeal. 

(The paper writings referred to were handed to the 
Court.) 

Mr. Whitehead: I understand that Mr. Hardy has some¬ 
thing to ask you, or to submit other findings of fact. 

Mr. Hardy: I should like also at this time to file the re¬ 
quests for findings of fact and conclusions of law on behalf 
of the plaintiff in these five cases. 

The Court: No, we do not allow anything to be filed in 
that manner. The findings of fact are what the Court finds. 
I have considered that seriously and have come to a conclu¬ 
sion there is no right under the rule for each side to file 
findings of fact and then the Court, perhaps, file a third one. 
You have your remedy on appeal. 

Mr. Hardy: Will your Honor note an exception? 

The Court: Oh, yes. I am signing a decree and you 
note an appeal? 

Mr. Hardy: That is right. 

With respect to the defendant’s findings of fact and the 
conclusions of law, I would like to say this: 

The Court: Have you any suggestion to make about this 
(indicating) ? 

Mr. Hardy: Yes, I have. In the first case which we 
tried, which is the Drew case. Equity No. 56,251, finding of 
fact 3 purports to be a summary or a characterization 

12 of what this is all about. It leaves out what we have 
argued here and have considered an essential, that 
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is, a pressure-sensitive adhesive. That is nowhere to be 
found in that characterization, and since all the claims are 
directed and limited to that form, I think that should be in¬ 
cluded. 

The Court: In other words, you want the Court to find 
that this supposed invention was a pressure sensitive in¬ 
vention; is that right? I 

Mr. Hardy; Well, the application discloses la pressure- 
sensitive, non-dr 3 dng, water-soluble adhesive. | 

The Court: You mean the application discloses it? 

Mr. Hardy: The application discloses it. That is all 
this finding of fact is directed to. I 

The Court; You want me to put the words| ‘‘pressure- 
sensitive” in? I 

Mr. Hardy: That is right. I 

The Court; At the hearing of the case wasn’t it dis¬ 
closed and didn’t I ask what was meant by thosej words, and 
those words hadn’t been used in the art before?| 

Mr. Hardy; I do not think so. That is my ^recollection. 
The Court: I remember there were statements made by 
this applicant to try to coin an expression to make it ap¬ 
pear that it is something novel and something unusu^. 
The words “pressure sensitive” are used probably for the 
first time with any such meaning. I might put that in here 
and make a finding of fact in your favor. i 
Mr. Hardy; I do not think that that would l^e a finding 
in our favor. All this purports to be is a charaxjterization 
of what the application discloses. j 

13 Now, with respect to the conclusions of law, I do 
not see how No. 1 could possibly be material. We are 
not claiming to be the first ones who invented adhesive tape. 
Our claim is directed to adhesive tape of this nature. 

The Court: Well, don’t you see that if the record in the 
case discloses what you say, then counsel for jthe Patent 
Office is wrong and the Court is wrong. ' 

Mr. Hardy; I do not think that necessarily involves 
that, your Honor. 

The Court: If I am wrong with regard to the findings of 
fact, and the record does not bear out those findihgs of fact, 
and the findings should be the opposite, and the conclusions 
of this Court in matters of law be wrong, then yob can show 

that to the appellate court. i 

1 

I 

I 
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Mr. Hardy: Well, I think I would be failing in my duty 
if I did not point out these inconsistencies even with the 
decree. 

The Court: That is all right, but I think these cover it. 

Mr. Hardy: Then, I would like to note an exception to 
each of the findings of fact and conclusions of law. 

The Court: You may have that in your stenographic 
record, but that is not the practice. Your remedy now is 
an appeal from the decree which I am signing. 

Mr. Halrdy: Will Mr. Whitehead accept service of the 
citation without going through the marshal? 

The Court: You mean with regard to the appeal? 

Mr. Hardy: Yes. 

14 The Court: You do not have to do that. Not in 
an appeal in open court and put that at the end of the 

decree. 

Mr. Hardy: And the bonds are the same in each of the 
five cases? 

The Court: $100 with costs, or $50 cash. 

Mr. Hardy: Yes, we deposit that with the assignment of 
error in due course. 

(Thereupon the instant hearing was concluded.) 

15 Findings of Fact 

Filed November 30,1936 

1. This suit is brought under the provisions of Section 
4915 R. S. (35 U. S. C. 63.) 

2. This suit involves the application for patent of Richard 
Gurley Drew, No. 455,439%, which is assigned to the plain¬ 
tiff. 

3. That application discloses an adhesive tape composi¬ 
tion, said composition containing rubber, a filler, and a sol¬ 
vent, one example of which is given as 10 pounds of rubber, 
2 pounds of Cumaron gum, or resin, a half pound of zinc 
oxide, and a solvent. 

4. The patent to Teague, No. 1,719,948, discloses an ad¬ 
hesive rubber composition which in its preferred form is 
viscous, stringy, smooth, and tacky, being tacky whether 
partially or completely dried on the materials to be treated 
therewith. One example of the proportions of the ingre¬ 
dients used is: 
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Water. 250 parts 

Cumaron resin. 20 

Spindle oil . 14 

Rubber (in the form of latex containing I 

33% solids) . 100 

Water soluble soap.0 

I 

5. The Healy patent, No. 1,752,557, discloses a cement to 
be used for temporarily securing sheets of material in a 
predetermined relation upon a given backing j sheet, the 
cement being of such a character as will permit tjhe removal 
and rearrangement of the various sheets cairrying the 
printed matter or part of the design without damage to the 
sheets or the bacMng on which they are placed. One ex¬ 
ample of the proportions which may be used is 12% de¬ 
graded crepe rubber, 87%% solvent an4 substanti- 
16 ally .5% colophony (a resin). | 

Conclusions of Lem. | 

I 

1. Plaintiff’s assignor, Richard Gurley Drew, applicant 

in the application involved in this suit, was not Ithe first to 
make an adhesive strip which could be used asia masking 
strip in painting lacquered surfaces. ! 

2. Claims 1 to 10 specify no particular proportions of 

the ingredients of the adhesive composition but seek to 
differentiate from the prior art by statements ojP the char¬ 
acteristics of the adhesive. i 

3. Claims 1 to 10 are broader than any invention which 

the applicant had made and therefore are not jpatentable 
to the plaintiff in the application in suit. j 

4. The claims in suit are not patentable ovei^ the prior 
art. 

5. Plaintiff is not entitled to a patent containing the 
claims in suit. 

6. The Bill will be dismissed. 


DANIEL W. O’DONOGHIJE 

Justice. 


Nov. 30-1936 


i 
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Final Decree 

Filed November 30,1936 

♦ ♦ • ♦ # * 

This cause having come on to be heard and having been 
tried in open court and argued by counsel for the respective 
parties upon the pleadings and proofs adduced and sub¬ 
mitted to the Court, 

It is ADJUDGED, ORDERED and DECREED this 30th 
day of November, 1936, that the Bill of Complaint in 
17 this case be, and the same hereby is dismissed, with 
costs against the plaintiff. 

DANIEL W. O^DONOGHUE, 

Justice, 

From the foregoing decree the plaintiff, Minnesota Min¬ 
ing and Manufacturing Company, in open court on the date 
named above, notes an appeal to the United States Court 
of appeals for the District of Columbia, and the Court fixes 
the cost bond on said appeal in the sum of $100, or in lieu 
thereof the sum of $50 in cash to be deposited with the 
Clerk of this Court. 

DANIEL W. O’DONOGHUE 
Justice. 


Memoranda 

December 21, 1936 

Deposit in lieu of bond on appeal $50. 

Time to file Statement of Evidence extended from time 
to time to January 21,1937. 


18 Assignment of Errors 

Filed January 5,1937 

*«**•••*« 

Now comes the above named Plaintiff, Minnesota Mining 
& Manufacturing Company, by its attorneys, and says that 
in the record and the proceedings of said court in the above 
entitled case, and the interlocutory decree made and entered 
herein on the 30th day of November, 1936, there is manifest 
error in that the said decree is erroneous and against the 
just rights of Plaintiff, and Plaintiff assigns the following 
reasons: The court erred:— 


i 

1 

I 
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i 

1. In dismissing the Bill of Complaint; | 

2. In failing to grant the relief prayed for in the Bill of 

Complaint; | 

3. In finding and holding that Plaintiff is not entitled to 
a decree under R. S. Section 4915, and in failing to find and 
decree the said Minnesota Mining & Manufacturing Com¬ 
pany is entitled to Letters Patent of the United States con¬ 
taining the claims set out in Paragraph 6 of the Bill of Com¬ 
plaint, and otherwise set forth in full in the apj^lication of 
Richard Gurley Drew, Serial No. 455,439%, and other 
claims adequately covering the novel subject-rhatter dis¬ 
closed in the said application here in suit; 

19 4. In not finding and holding that the new and use¬ 

ful adhesive tape composition forming the subject- 
matter of this said application is a marked improvement 
over the adhesive tape compositions known and existing 
prior to the filing of this said application and tl^e original 
thereof; 

5. In characterizing the invention forming t^e subject 
matter of the application identified in the Bill of Complaint 
by the finding that the application discloses an adhesive 
tape composition, said composition containing rubber, a 
filler, and a solvent, one example of which is given as 10 
pounds of rubber, 2 pounds of Cumaron gum, or resin, a 
half pound of zinc oxide, and a solvent; 

6. In not finding and holding that the adhesive tape com¬ 
position disclosed by the application for Letters Patent, 
above identified and described in the Bill of Corbplaint, is 
the original idea and conception of Richard Gurley Drew, 
assignor to Plaintiff; 

7. In not finding and holding that the adhesive tape com¬ 

position disclosed in said application for Letters Patent 
identified above and described in the Bill of Complaint, has 
gone into extensive and successful commercial use; including 
distribution throughout the entire world, in accordance with 
the testimony; 1 

8. In not finding and holding that the record 'shows no 

commercial use whatever of the three patents cited in de¬ 
fendant ’s Answer; | 

9. In not finding and holding that the adhesive tape com¬ 
position disclosed by the said application for Lexers Pat¬ 
ent, identified above and described in the Bill of Complaint, 

i 

i 

I 


I 

I 
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is superior in both operation and in results obtained to the 
various forms illustrated in the respective alleged 

20 prior art patents set up in defendant’s Answer and 
the stated prior commercial articles referred to in 

the testimony; 

10. In hot holding and finding that the adhesive tape com¬ 
position described and claimed in said application, identified 
above and also described in the Bill of Complaint, is new 
and useful; 

11. In not holding and finding that the record conclusively 
shows Richard Gurley Drew was the first to have devised 
the adhesive tape composition disclosed in his said applica¬ 
tion wherein the adhesive is unified and pressure sensitive; 

12. In not finding and holding that the cloth backed sur¬ 
geon’s thpe of the prior art is not unified; 

13. In not finding and holding that the term pressure sen¬ 
sitive is well known to those skilled in the art and means 
that when the adhesive is applied to a backing to form a 
tape, for example, the adhesion of the tape to an object is 
effected without the necessity of energizing the adhesive 
by moistening or other agent, and that the product is capa¬ 
ble of removal without leaving any deposit on the object 
and is further capable of reuse; 

14. In not holding and finding that the term pressure sen¬ 
sitive is defined and limited within the body of the specifi¬ 
cation herein identified and as set forth in the Bill of Com¬ 
plaint; 

15. In not holding and finding that the term pressure sen¬ 
sitive adhesive indicates the limits of scope for ingredients 

to those skilled in the art; 

21 16. In not holding and finding that the term unified 
when used in connection with pressure sensitive ad¬ 
hesive tape compositions means an adhesive coating on a 
tape or the like, which has greater adhesion to the backing 
to which it is applied and cohesion inter se than adhesion 
to the surface to which the tape is temporarily applied, that 
the term is definitely defined and limited in the specification 
and that the term is also well known to those skilled in the 
art; 

17. In finding and holding the characterization of the 
Healy patent that the Healy patent. No. 1,752,557, discloses 
a cement to be used for temporarily securing sheets of 
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material in a predetermined relation upon a giv^n backing 
sheet, the cement being of such a character as '^ll permit 
the removal and re-arrangement of the various sheets carry¬ 
ing the printed matter or part of the design without damage 
to the sheets or the backing on which they are placed. One 
example of the proportions which may be used is 12% de¬ 
graded crepe rubber, 87 1/2 solvent, and substantially .5% 
colophony (a resin). 

18. In not holding and finding that the teachings of the 
Healy patent No. 1,752,557 fail to show anything in the na¬ 
ture of an adhesive tape composition such as is disclosed 
in the present Drew application and teaches onlyf the mak¬ 
ing of a cement which is intended for use on a tape; 

19. In not holding and finding that the teaching of the 
Smiley patent is a cement which, by admission of the pat¬ 
entee himself, is of such a nature as to transfer or leave 
deposits upon removal and, therefore, cannot be ^ teaching 
of a unified pressure sensitive adhesive tape composition; 

20. In not holding and finding that the i patent to 
22 Healy teaches the process of making liquid cement 
which is to be used only while the solvents are pres¬ 
ent, which cannot teach anything with respect to i the pres¬ 
sure sensitive unified adhesive tape composition jof Drew; 

21. In finding and holding the characterization of the 

Teague patent, that the patent to Teague, No. 1,71^,948, dis¬ 
closes an adhesive rubber composition which ip its pre¬ 
ferred form is viscous, stringy, smooth, and tacjky, being 
tacky whether partially or completely dried on the materials 
to be treated therewith. One example of the proportions of 
the ingredients used is: j 

Water.350 parts 

Cumaron resin. 20 “ 

Spindle oil. 114 “ 

Rubber (in the form of latex containing 33% | 

solids).loo ‘‘ 

Water soluble soap.|.5 

I 

22. In not holding and finding that the patent tb Teague 
No. 1,719,948 does not disclose anything useful ini the pro¬ 
duction of a pressure sensitive adhesive of unified char¬ 
acter such as is disclosed by the Drew application iherein; 

23. In not holding or finding that the teachings of the 
Teague patent No. 1,719,948 are directed to a permanent 
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type of adhesive for securing or fastening objects together 
and does not disclose the pressure sensitive removable ad¬ 
hesive tape composition of the Drew application; 

24. In not holding or finding that the teachings and dis¬ 
closure of the Teague patent No, 1,719,948 are to a viscous, 
stringy, smooth, tacky adhesive at the time of application, 
and indicates that the adhesive cannot be either pressure 
sensitive or unified such as the Drew application discloses 
in connection with the present adhesive composition; 
23 25. In not holding and finding that the patent to 

Gibbons, et al.. No. 1,427,754, for Permeable Sheet 
Material and Process of Making Same, does not show, dis¬ 
close or teach anything relating to adhesives, adhesive tapes 
or adhesive tape compositions such as are disclosed in the 
Drew application above identified and referred to in the 
Bill of Complaint herein; 

26. In not holding and finding that not one of the patents 
upon which the Examiner rejected claims by itself or in com¬ 
bination with others discloses or covers the subject-matter 
shown, disclosed, described and claimed in the Drew appli¬ 
cation above identified, described in the Bill of Complaint, 
and covered by the said claims. 

27. In not holding and finding that the adhesive tape com¬ 
position described and claimed in the application for United 
States Letters Patent by Eichard Curley Drew, filed May 
24th, 1930, as Serial No. 455,439%, being a divisional of an 
earlier filed application. Serially numbered 281,104, filed 
May 28, 1928, and also described in the Bill of Complaint, 
involves more than the expected skill of an ordinary person 
experienced in the art, and amounts to an inventive concept 
within the meaning of the statute in such case made and 
provided; 

28. In not holding and finding that the adhesive tape 
composition described and claimed in the said application 
and also described in the Bill of Complaint, is a new, useful 
and patentable invention within the meaning of the statute 
in such case made and provided; 

29. In finding and holding that claims 1 to 10 specify no 
particular proportions of ingredients of the adhesive com¬ 
position but seek to differentiate from the prior art by state¬ 
ments of the characteristics of the adhesive; 




I 

t 
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24 30. In not finding and holding that so long as the 
claims specify to one skilled in the art tl^e limits of 

the scope thereof, and are operable, the specific proportions 
of each ingredient need not be given to have a v^lid claim; 

31. In not finding and holding that claims 1 to 10 contain 

limiting statements when addressed to one skilled in the art, 
which statements are not mere characterization^, and par¬ 
ticular proportions of ingredients are therefor^ unneces¬ 
sary for valid claims; I 

32. In finding and holding that claims 1 to 10 are broader 
than any invention which the applicant had mac^e and are 
therefore not patentable to the plaintiff in the application in 
suit; 

33. In not holding and finding that the claims in suit are 
not broader or cover any different or further invention than 
that disclosed in the application in suit; 

34. In holding and finding that the claims in smt are not 

patentable over the prior art; i 

35. In not holding and finding that the claims s^t forth in 

the said Drew application and in Paragraph 6 pf the Bill 
of Complaint are patentable’ over the prior art; | 

36. In not holding and finding that the Commissioner of 
Patents committed error in refusing to grant a patent to 
the said Eichard Gurley Drew and his Assignee, the Minne¬ 
sota Mining & Manufacturing Company. 

Respectfully submitted, I 

H H BENIAMIN 

PAUL CARPENTER 

J. T. BASSECHES ! 

HENRY GIFFORD HARDY ! 

Service Accepted 

R. F. WHITEI^EAD 

HGH/rd Solicitor for Defendant, 

January 5, 1937 

I 

25 District Court of the United States for jthe 

District of Columbia 

i 

Thursday, January 21, 1937 

The Court resumes its sessions pursuant to adjournments, 
the Justices sitting in Equity, presiding. | 

**«•** !•• 

I 

I 

1 

i 

I 

I 
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Upon reading and consideration of the foregoing stipu¬ 
lation, it is, on motion of counsel for the plaintiff herein, 
this 21st day of January, 1937, 

Ordered by the Court that the foregoing condensed state¬ 
ment of evidence be duly approved as true, complete and 
properly prepared and as containing the substance of all 
the evidence given at the hearing of this cause. 

DANIEL W. O’DONOGHUE 

Justice 


26 Designation for the Record 

Filed January 5, 1937 

• • • 

Now comes the Minnesota Mining & Manufacturing Com¬ 
pany Appellant, in the above entitled cause and designates 
the parts of the Kecord which it desires to have included 
in the transcript, said parts being considered sufficient for 
the determination of the questions raised on appeal, namely; 

1. Bill of Complaint 

2. Answer 

3. Order for commission to take depositions 

4. Statement of Evidence 

5. Plaintiff’s Exhibits No. A —File Wrapper and contents 
of Drew application Serial Number 455,539% 

6. Defendants Exhibit No. 1 

7. The following to be certified as Plaintiff’s physical 
exhibits 

No. 1. Drew unified pressure sensitive adhesive. 

No. 2 Teague’s adhesive 

No. 3. Healy’s adhesive 

8. Transcript of hearing November 30, 1936, on 

27 settlement of Findings and Decree 

9. Findings of Fact and Conclusions of Law 

10. Final Decree of November 30, 1936. 

11. Notation of appeal and order allowing the same with 
designation of amount of Bond and deposit. 

12. Memorandum of deposit in lieu of bond 

13. Assignments of Error 



I 
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14. This designation 

15. Clerk’s certificate. | 

H H BENJAMIN 

PAUL CARPENTEE 

J. T. BASSECHES ! 

HENRY GIFFORD HARDY ! 

Service Accepted ' 

E. F. WHITEH]EAD 

Solicitor for Defendant, 
January 5,1937.1 

28 District Court of the United States f<ir 

the District of Columbia i 

United States of Amebica, 

District of Columbia, ss: 

I 

I, Charles E. Stewart, Clerk of the District Court of the 
United States for the District of Columbia, hereby certify 
the foregoing pages numbered from 1 to 27, botji inclusive, 
to be a true and correct transcript of the record, according 
to directions of counsel herein filed, copy of which is made 
part of this transcript, in cause No. 57017 in Equity, wherein 
Minnesota Mining and Manufacturing Company is Plain¬ 
tiff and Conway P. Coe, Commissioner of Patents, is De¬ 
fendant, as the same remains upon the files and of record 
in said Court. i 

In Testimony Whereof, I hereunto subscribe my name 
. and affix the seal of said Court, at the City of Washington, 
in said District, this 2nd day of March, 1937. ■ 

C E STEWART, 

(Seal) Cleric. 

29 In The District Court of the United Sfjates 

for the District of Columbia , 

] 

In Equity No. 57,017 

I 

Minnesota Mining & Manufacturing Company^ Plcnwtiff, 

vs. 

Conway P. Coe, Commissioner of Patents, D^endant, 

I 

Narrative Statement of Evidence i 

I 

At the hearing of the above entitled cause on October 26, 
1936, before Mr. Justice O’Donoghue, the following pro- 
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ceedings were had, evidence offered and given, rnlings made 
by the Court, and exceptions taken by the plaintiff and 
noted by the Court. 

Thereupon, to maintain the issues upon their part joined, 
plaintiff offered in evidence— 

Stipulation: Also filed with these depositions is the orig¬ 
inal stipulation signed by solicitors for both parties that 
the depositions may be taken stenographically in the pres¬ 
ence of the said Frank J. Gould, the Commissioner, and 
transcribed on the typewriter and that the signature of the 
witnesses to the depositions might be waived. 

Deposition of Richard G. Drew, called on behalf of the 
plaintiff; 

Direct Examination by Mr. Hardy 

My name if Richard G. Drew and I am 36 years of age. 
I reside at 35 North Grotto Street, Apartment A, St. Paul, 
Minnesota, and I am a tape technologist. I am employed 
by the Minnesota Mining & Manufacturing Company, lo¬ 
cated at 791 Forest Street, St. Paul, Minnesota, the plaintiff 
in this case. I have been connected with the Minnesota Min¬ 
ing & Manufacturing Company since approximately 1921. 

I graduated from High School and attended the TJni- 
30 versity of Minnesota for one year. Since 1925 I have 
been interested in the development of industrial 
tapes, the most important one being that of a masking tape 
used primarily in conjunction with the painting of automo¬ 
bile bodies. This has constituted my line of work since 1925. 
My experience in the compounding of adhesives was started 
with the association or cooperation of Durkee Atwood of 
Minneapolis and later carried on as a Minnesota Mining & 
Manufacturing Company product for development. Prior 
to the cooperation with Durkee Atwood of Minneapolis 
several samples of rubber adhesives had been obtained from 
outside sources. With all due modesty I could and do say 
that my experience in the line of pressure sensitive rubber 
base adhesives has been very extensive and comprehensive. 
I have had appreciable experience in the manufacture of 
tapes using the adhesives I have mentioned. Laboratory 
experience was necessary in order to develop this line of 
tapes to its present point of perfection. In my laboratory 
experience I think I have acquired the fundamentals and 
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the approach to the problems met in the making of such 
tapes and adhesives. I have had commercial experience in 
the manufacture of tapes and adhesives of the types I have 
mentioned. This experience was acquired in the plant of 
the Minnesota Mining & Manufacturing Company from the 
laboratory and production viewpoint, in calling bn the trade, 
in witnessing the tape being used in the various! automotive 
plants and paint shops throughout the United States. 

I am the Kichard Gurley Drew, the applicant of Serial 
Number 455,439%, which is involved in this litigation. Prior 
to the filing of this application and prior to the $ding of the 
parent application of which this case isia division, 
31 there were two types or kinds of masking tapes em¬ 
ployed commercially. One was the well-known water 
activated gummed tape, and the other was the| cloth tape 
carrying the rubber adhesive similar to that us^ for sur¬ 
gical purposes. Those were the only types which to my 
knowledge were employed as masking tapes at! that time. 
Water activated gummed tape constitutes a gibe such as 
bone or hide glue coated on a good grade of draft paper 
which can be of any weight, for instance 30 or 60 pounds per 
ream. In order to use this tape it must be drawn through a 
dispenser to apply water on the adhesive surface. The ap¬ 
pearance of this tape is similar to that of the gummed 
tape used in wrapping packages or sealing cartoins. It can 
be of any color but it is usually a buff or light broTO. It has 
no tack unless properly activited. That tape presented on 
the gummed side a hard shiny surface. The paipting of an 
automobile, particularly when the finish is to be sprayed and 
when the finish employs two or more colors, deyelops the 
need for some method of protecting certain parts; of the car 
while the given area is receiving the finish from the spray 
gum. In order to accomplish this a masking tape is em¬ 
ployed to hold a piece of paper over the surface "^hich is to 
be protected. A masking tape is also employed to stripe a 
car. In this case a piece of masking tape is applieci to either 
or both edges of the area to be striped and may o;r may not 
support a piece of paper commonly referred to as an apron. 
When water activated gummed tape is employed for this 
purpose it first must be moistened with either a sponge or 
some device and then placed in contact with the surface to 
be protected. This tape is difficult to handle. In some cases 
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a very definite anchorage was secured using water activ¬ 
ated gummed tape, and in other cases it was impossible to 
secure any satisfactory anchorage to the surface to 

32 which it was applied. Depending on the nature and 
condition of the surface to which the tape should ad¬ 
here it might in one case develop very substantial anchorage 
to the surface and in order to remove it the water activated 
adhesive must again be softened with water to make removal 
possible without any damage to the surface on which the 
tape is placed. It it almost impossible to accomplish this 
in a reasonable period of time because of the film of paint or 
lacquer which has become deposited on the back of the tape 
or the exposed surface of the tape rendering it waterproof 
and will necessitate the splitting of the paper in order to 
remove this film of waterproof paint or lacquer so that the 
water applied might reach the water activated glue. This 
water activated gummed tape may snap away from the sur¬ 
face to which it should stick because of its inability to de¬ 
velop anchorage to the surface. This snapping or falling 
away from the work has been observed many times. The 
application of water activated gummed tape necessitates the 
application of water to the adhesive which is one operation, 
and besides care must be taken to keep this tape from curl¬ 
ing after having received the water activating. For this 
reason it takes appreciably more time to do a good and com¬ 
plete job of masking. To remove the tape, in case it had 
not already fallen off, it was necessary in some way to get 
water to the adhesive and in so doing it was either neces¬ 
sary to apply water frequently and wait an appreciable pe¬ 
riod of time for it to soak in enough to loosen the bond or 
else attempt to split the film of paint or lacquer which had 
accumulated on the exposed side away from the main body 
of the tape so that water could be applied more directly. 
Unless extreme care was used in thoroughly softening the 

glue with water removal of the tape was very apt to 

33 take some of the finish with it. Water activated 
gummed tape never became very popular commer¬ 
cially for this operation and it has not been used exten¬ 
sively. 

The cloth tape which I mentioned uses as a backing an 
average grade of muslin or some other suitable fabric or 
cloth and is coated on one side with pressure sensitive rub- 



I 


MINNESOTA MINING AND MEG. CO. VS. CONWAY P. COE. 25 

I 

her adhesive. The nature of this adhesive wa^ such that it 
would stick to most surfaces without need of Abater activa¬ 
tion or other operation necessary to make iti sticky. Its 
character indicated that rubber was used as a b^se and, car¬ 
ried zinc oxide or other pigment or filler. In m^ application 
I defined the use of a term unified pressure sensitive ad¬ 
hesive’’, and I would say that the adhesive of tjie surgeon’s 
tape or cloth masking tape which I have been discussing may 
be termed ^‘pressure sensitive” but is not ‘‘unified”. I 
have seen the cloth backed surgeon’s tape used for masking 
purposes. In masking, this cloth tape is applied manually 
to the surface which is to be protected and usually supports 
a paper apron. When the tape has been properly placed 
the spray of paint or lacquer goes over it so that a quantity 
of the paint or lacquer used is deposited on th^ exposed or 
back side of the tape. In some cases several coats are ap¬ 
plied before the tape is finally removed. There is a decided 
tendency for this cloth tape to leave a deposit!of adhesive 
on the surface which it contacted upon removal. The vari¬ 
ous solvents employed in paints or lacquers partly dissolved 
the adhesive on the tape and promotes the dep(j>sit of adhe¬ 
sive left on the surface when the tape is removed. I have 
applied ordinary surgeon’s tape to parts of my ^kin at vari¬ 
ous times. My experience has been that a resi4ue of adhe¬ 
sive along the edges of the tape was left on my skin after 
the tape was removed. This likewise wquld be true 
34 in using surgeon’s tape and the like for rdasking pur¬ 
poses and I have found it so in my own | experience. 
At the time of which I am speaking, this second type of 
masking tape acquired fairly extensive popularity commer¬ 
cially. Its commercial use was only fairly extensive be¬ 
cause of the development of a masking tape whioji furnished 
a more satisfactory performance. The watet activated 
gummed tape is far less costly than the cloth rubber adhe¬ 
sive type. 

The use of an adhesive which is both pressure sensitive 
and unified in masking tape was commercially started a]^ 
proximately during the last half of 1928. My recollection is 
that this invention has been in commercial production since 
the last half of 1928. This type of masking has been very 
favorably received by the trade to the extent of selling many 
thousands of rolls and it is sold not only in the Upited States 

i 
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but in foreign countries. Its commercial acceptance and 
success has been very extensive. In masking tapes employ¬ 
ing the adhesive of my application no moistening or activa¬ 
tion is necessary. There is no preparation needed other 
than to unwind the tape from the roll. After the tape has 
been used it will come away from the surface with which it 
has had contact without leaving any objectionable deposit. 
It does not leave any deposit so that when it is pulled away 
nothing remains except the clean surface. It was impos¬ 
sible in the trade to reuse water activated gummed tape. As 
a rule it wasn’t practical to reuse surgeon’s tape for com¬ 
mercial masking purposes. Tapes employing the adhesive 
of my application can be successfully reused, the only limit 
being that of accumulated lacquer or paint on the exposed 
or back side to the point where further reuse is not prac¬ 
tical, but ordinarily it would take several such uses 
35 to develop this condition. This statement does not 
have anything to do with the breaking down of the 
adhesive or of the tape itself. In certain cases, particularly 
in automotive production plants, the residue left, using so- 
called surgeon’s tape, on the surface of the automobile had 
to be removed with gasoline or other suitable solvent. This 
did not require refinishing but developed much more work. 
The need for an adhesive which would correct the faults of 
the adhesive carried by the above mentioned cloth tape 
prompted us to do considerable research work in an effort 
to have such an adhesive available, recognizing that a tape 
carrying an adhesive of an improved nature would be supe¬ 
rior to that available and therefore would be in demand. 

The adhesive on the tape marked Plaintiff’s Exhibit 1 is 
one example of unified adhesive. The adhesive is a light 
gray in color, tacky or pressure sensitive, and is of such a 
nature that there is no transfer of the adhesive to the fingers 
or other surfaces contacting it. The formula employed in 
this adhesive corresponds to the formula listed as Example 
A of application Number 455,439%, which is involved here. 
' By Mr. Hardy: I ask that this tape identified by the wit¬ 
ness be received in evidence as Plaintiff’s Exhibit 1. 

Plaintiff’s Exhibit 1 marked in evidence. 

The tan colored material bearing the exhibit number of 
Plaintiff’s Exhibit Number 1 is paper and serves as a back- 
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ing. The white sheet is Holland cloth serving to protect 
the adhesive. I 

I have read the Leon J. D. Healy Patent Number 
1,752,557, issued on April 1, 1930, for cement and process 
of making the same, and I am familiar with its , contents. I 
have not seen a cement such as is described and claimed in 
this Patent in commercial use. I have not seen a cement 
of this kind in use in connection with masking adhe- 
36 sives. My experience and occupation wrould enable 
me to know of such commercial use if there were one, 
provided the use was in connection with tape. The type of 
rubber cement described in the Healy Patent is entirely un¬ 
suited as a practical and satisfactory pressure sensitive and 
unified adhesive for masking tape. The Patenl^ itself men¬ 
tions that any transfer of adhesive to the surface on which 
it was placed might be removed by the finger or by an art 
gum eraser. This would indicate that the nainre of the 
adhesive is such that transfer upon removal of the tape 
from the surface upon which it was applied whuld be ex¬ 
perienced. The properties of a unified pressure sensitive 
adhesive would not be possessed by Healy’s formula. 

I have read and I am familiar with Pateht Number 

I 

1,719,948, issued to Merwyn C. Teague, for adhesive rubber 
composition. To my knowledge a cement or adhesive rubber 
composition of the type disclosed in this Patent has never 
been employed. In my line of work and experience I would 
very likely have been advised of the commercial use of such 
a product if that had been the case. | 

I have read and I am familiar with the rubbeii compound 
described in Patent Number 1,427,754, which issued August 
29, 1922 to Willis A. Gibbons for a permeable ^heet mate¬ 
rial and the process of making the same. There is no ad¬ 
hesive formula shown in this Patent. I have niot seen or 
heard of the product in commercial use disclosed and de¬ 
scribed in this Patent either for its intended use or use as 
an adhesive. I would have known about it had it; been used 
as an adhesive in the fabrication of masking tape. These 
three Patents were entirely unknown to me un^ just re¬ 
cently. i 

i 

I 


No cross examination 
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37 Deposition of Harvey Livermore, called on behalf 
of the Plaintiff: 

Direct Examination by Mr. Hardy: 

My name is Harvey J. Livermore; age 40; residence 1815 
Juliet Street, St. Paul, Minnesota; chemical engineer em¬ 
ployed by the Minnesota Mining & Manufacturing Company, 
the Plaintiff in this action, in the capacity of Superintendent 
of the Rubber Compounding Division. I am a graduate of 
the University of Minnesota with a degree of Bachelor of 
Science in Chemical Engineering, conferred in 1922. I was 
employed by the United States Bureau of Mines as a Junior 
Chemist in 1922. From 1922 until 1928 I was employed by 
the National Battery Company of St. Paul, Minnesota, in 
the capacity of Chief Engineer. During the year 1928 I was 
employed by the Inland Rubber Company of Chicago. 
From April 1,1929 until the present time I have been em¬ 
ployed by the Minnesota Mining & Manufacturing Company 
of St. Paul. During these periods of employment I have 
had considerable experience with the production of rubber 
products, namely, moulded rubber battery boxes, automo¬ 
bile tires, rubber tapes and tape adhesives. I have had ex¬ 
perience in the compounding of adhesives, particularly rub¬ 
ber adhesives, for tapes of various kinds. That experience 
was acquired at the Inland Rubber Company and at the 
Minnesota Mining & Manufacturing Company. I consider 
my experience with such adhesives extensive. I have had 
experience in the manufacturing of tapes using rubber adhe¬ 
sives of the nature I have mentioned. During the period of 
my employment by the Minnesota Mining & Manufacturing 
Company I have been engaged continuously in the develop¬ 
ment and manufacture of tapes and pressure sensitive ad¬ 
hesives. 

38 I know Richard Gurley Drew, the applicant whose 
invention is described in application Serial Number 

455,439%. I have read and I am familiar with the contents 
of that application. Up to the present time the largest field 
for the use of masking tapes has been in connection with the 
spray painting of automobile bodies. My first contact with 
masking tapes followed my employment in April, 1929, by 
the Minnesota Mining & Manufacturing Company. The 
universal adoption of spray painting of automobiles created 
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a need for a satisfactory method of controlling the spray, 
and particularly in the case of two-color jobs it was neces¬ 
sary to provide a sharp line of demarkation between the 
colors. Various incidental uses of masking, such as pro¬ 
tecting glass, hardware and other fittings also! became ap¬ 
parent. Prior to the introduction of Scotch masking tape, 
three general methods of masking automobiles were in use. 
The first method, the surface to be protected,! was coated 
with a starch or dextrin paste and paper was then applied 
to this surface. The materials used and the method cor¬ 
responded exactly to the common method of api)lying deco¬ 
rative wall papers to the walls of a room. Tlus operation 
was costly and otherwise objectionable becaus^ of the ex¬ 
cessive cleanup involved. Furthermore, after the masking 
material thus applied had served its purpose it was neces¬ 
sary to remove the paper and adhesive paste by a laborious 
process of washing with hot water. In the second method, 
masking was accomplished by placing sheets of 'paper over 
the area to be protected, these sheets being held I in place by 
strips of ordinary gummed paper tape. By gummed paper 
tape I mean an ordinary sheet of paper ordinarily a 
sheet of craft paper on one side of which is a dry, hard tack 
free coating consisting principally of glue or gelatin. This 
tape is rendered adhesive by moistening with water. This 
method was open to two serious objection^. The ad- 
39 hesion to the work was not dependable. Frequently 
the glue film would crack allowing the protective pa^ 
per to fall away from the work; and secondly, the removal 
of this gummed tape also required a laborious shaking and 
washing operation with hot water. The third naethod em¬ 
ployed a cloth backed surgeon’s tape as a medium for hold¬ 
ing the paper masking in place. The principal i objections 
to this method were (one) the cloth surgeon’s tapo tended to 
present a ravelled edge or a rough edge whicih did not 
produce a clean-cut line of demarkation; and (two) the ad¬ 
hesive composition on the surgeon’s tape tended to deposit 
on the surface being protected when the tape was removed. 
This necessitated a rather expensive operation t<> clean up 
this surface by washing off the adhesive residuum with gas¬ 
oline or other suitable solvents. The Scotch Masldng Tape 
to which I referred is the trade name of the paper masking 

tape manufactured by the Minnesota Mining & Manufac- 

1 
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tnring Company. That Scotch masking tape utilizes the 
disclosure of the Drew application here involved. My use 
of the words “Scotch Masking Tape” is synonymous with 
the adhesive described in Mr. Drew’s application applied in 
tape form “B”. The commercial tape used in masking 
prior to Mr. Drew’s invention is rendered adhesive by 
moistening with water. It is rather difficult to apply long 
strips of this tape for the reason that the tape is only suf¬ 
ficiently adhesive within rather narrow limits of moisture 
content. An excess of moisture makes the adhesive gum in¬ 
effective as well as though it were too dry. Consequently 
with long strips of tape, difficulty was experienced in hav¬ 
ing all of the tape properly activated. The adhesion to the 
work wasn’t dependable. As the glue film dried out a 
sudden shock would cause the film to crack and allow the 
tape to fall away. Oftentimes the adhesion wasn’t adequate 
to resist the force of the air spray used in painting. Fur¬ 
ther, the clean-up job necessary in completely remov- 
40 ing this tape was costly and time-consuming and fre¬ 
quently the finish being protected by the tape would 
be damaged in the process of removing the tape. This water 
activated gummed tape was not capable of reuse. The tape 
was destroyed in the operation of removing it. This paper 
gummed tape was used to quite a large extent during a 
period prior to 1928, but was never considered very satis¬ 
factory. The objections to the commercial use of this tape 
lie in the reasons which I have just related. 

In the use of cloth backed surgeon’s tape for masking 
purposes, the solvents used in painting and lacquering were 
also solvents for some of the ingredients in the adhesive 
composition of surgeon’s tape, and these solvents did tend 
to act upon the adhesives of this type of tape tending to 
dissolve the adhesive and loosen it from the cloth baclmg. 
These surgical tapes all have a tendency to leave an ad¬ 
hesive residue on the work. This was no doubt influenced 
by the action of the solvents on the adhesive. It was fur¬ 
ther and perhaps primarily caused by the fact that the ad¬ 
hesion to the surface to which the tape had been applied 
was greater than the cohesive strength of the film itself 
thereby causing the film to split or divide when the tape was 
removed, part of the adhesive gum remaining with the cloth 
and part of it adhering to the surface to which the tape 
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had been applied. Prior to 1929 cloth backed surgeon’s tape 
had been used in quite a number of shops for masking pur¬ 
poses. I have been discussing the period prior to the com¬ 
mercial output of the adhesive tape described ih the Drew 
application. When the adhesive of Mr. Drew’s tape was 
applied to masking tape, the product found a very ready 
commercial acceptance which was immediate, i This com¬ 
mercial acceptance has continually increased. The use of 
this product has become world-wide. It has been very 

41 generally distributed throughout the United States 
and Canada, and in fact most of the foreign countries. 

The adhesive of the masking tape of Mr. Drew’s ap¬ 
plication has the property of being quickly an^ easily ap¬ 
plied by means of pressure alone; no moistening ;s required, 
and it can readily be removed from the surface upon which 
it has been placed without in any way marring or damaging 
such surface and without leaving an adhesive I residuum. 
The property of being easily and quickly applied by pres¬ 
sure alone I would define as a pressure sensitive adhesive. 
The property of being readily removable without leaving 
any residuum I would describe as a unified adhesive. By 
“unified” I mean that the cohesive strength pf the ad¬ 
hesive is greater than the adhesion to the material to which 
it is applied. Plaintilf’s Exhibit 1 in evidence is a type of 
unified pressure sensitive adhesive as described ih the Drew 
application here involved. 

I have read and I am familiar with the material contained 
in Patent Number 1,752,557, which issued April ll, 1930 to 
Leon J. D. Healy. I have not seen a commercial use of the 
cement therein referred to. I have not seen a cpmmercial 
use of that cement in connection with masking ta^e. I would 
have been likely to have known about such coimhercial use, 
having in mind my experience and occupation. | Referring 
to lines 98 to 100 inclusive on page 1, and linesil to 6 in¬ 
clusive on page 2 of the Patent, the Patentee States that 
following removal the cement adhering to the latter may be 
removed by lightly rubbing which would indicate by his own 
statement that the adhesive in question does leavp a deposit 
on the surface being protected and is therefore not a unified 
adhesive. | 

I have read and I am familiar with thp material 

42 contained in Patent Number 1,719,948, which issued 

July 9,1929 to Merwyn C. Teague for adhpsive rub- 

! 

i 
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ber composition. I have not seen or come in contact with a 
commercial product in reference to masking tapes involv¬ 
ing the subject matter of that Patent. I would likely have 
come in contact with such a product if it had been so used. 

I have read and I am familiar with the contents of Patent 
Number 1,427,754, which issued August 29, 1922 to Willis 
A. Gibbons. I have not come in contact with a commercial 
product which involved the subject matter of that Patent 
with reference to masking tape. I would likely have come 
in contact with such a product if it had been so used. I 
do not find any reference to adhesive or adhesive tapes in 
this Gibbons Patent. 

Deposition of Hubert J. Tierney, called on behalf of 
Plaintiff: 

Direct Examination 
By Mr. Hardy: 

My name is Hubert J. Tierney; age 29; residence Mah- 
tomedi, Minnesota, occupation Chemical Engineer engaged 
in research on adhesive tapes and products. I am employed 
by the Minnesota Mining & Manufacturing Company, 791 
Forest Street, St. Paul, Minnesota, the Plaintiff in this case. 
I have been connected with the Minnesota Mining & Man¬ 
ufacturing Company since 1927. I am a graduate of the 
University of Minnesota and the recipient of the Degree of 
Bachelor of Science in Chemical Engineering which con¬ 
stitutes my training at an educational institution. When I 
started with the Minnesota Mining & Manufacturing Com¬ 
pany in 1927 I was employed as an Inspector in the Glue 
Bond Department and the Tape Department. During that 
time I acted as quality control man in the manufac- 
43 ture of sandpaper and non-drying tape. I have had 
quite a bit of experience with so-called masking tape. 
In 1927 most of my work I did with the type of non-drying 
tape which was of the water soluble variety. I followed this 
with research on the rubber resin types of adhesives, and 
the various types of treatments of the paper such as to ren¬ 
der them suitable as tape backings. This work comprised 
the evaluation of any number of compositions of the pres¬ 
sure sensitive water activated and heat activatable adhesive 
types along with the coating of such compositions on vari¬ 
ous backing, paper, treated paper or fabrics. This work 
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also comprised the evaluation of the various materials 
which have already been referred to for commercial pur¬ 
poses such as masking uses, as in the painting of automo¬ 
biles or interior decorating and also in the field o^ commer¬ 
cial packaging. I have had a great deal of experience in 
compounding adhesives. I have been working i with ad¬ 
hesives throughout the full period of my employement at 
the Minnesota Mining & Manufacturing Company. I be¬ 
lieve that constitutes a goodly amount of experience. 

I know Richard Gurley Drew the Applicant fpr patent 
whose application is Serial Number 455,439%. I The first 
masking tape for use in the industrial field whicl^ had any 
degree of acceptance was of the glue-glycerine | pressure 
sensitive type. This type of masking tape is dependent for 
its satisfactory performance upon atmospheric conditions. 
That is, it is dependent upon the temperature and the hu¬ 
midity. I know of no masking tapes prior to that jtime that 
acquired any commercial acceptance. There w^re some 
attempts to use water activated gummed tapes, Ibut there 
were a great many disadvantages with the use of Such tape 
and it never had a great deal of commercial acceptance for 
this masking purpose. The most serious objection to 
44 the gummed water activated type of masking tape 
was the diflSculty entailed in removing such tape after 
it had been applied to the object, along with the itendency 
of such tape to lift at various points due to the drying out 
of the water. This lifting of the tape left crevices for the 
enamel and lacquer to seep through, thereby resulting in a 
jagged line of demarkating between the two parts of the 
surface which it was intended to separate by the use of the 
tape. Another disadvantage with such type of tape was 
the difficulty in activating the tape and applying lit to the 
object before the adhesiveness resulting from the aptivation 
with water was lost due to the evaporation of the water. 
That is, a painter would moisten the tape and before he 
could apply it to the body of the car the tape would have lost 
its aggressiveness. The difficulty in the use of thp type of 
tape I have just mentioned arose due to the drying out of 
the water which had been used to render the tape adhesive 
and aggressive and this driving out of the water bpfore the 
tape could be applied to the object, or automobile,! left the 
adhesive free from adhesiveness. Water activated gummed 


I 

I 



34 MINNESOTA MINING AND MFG. CO. VS. CONWAY P. COE. 

tape could not be reused. It was extremely difficult to re¬ 
move such tape from the object. In many cases it was 
necessary to completely disintegrate the paper backing by 
scrubbing with a brush or damp rag. Water activated 
gummed tape never received any degree of commercial ac¬ 
ceptance. Cloth pressure sensitive tape had some com¬ 
mercial acceptance for masking purposes. When I say 
cloth pressure sensitive tape I refer to a tape similar to a 
zinc oxide surgeon’s tape. The kind of adhesive used in 
such tape is of rubber resin base with various softeners and 
plasticizers, such as to render it particularly aggressive at 
body temperature. By body temperature I mean the tem¬ 
perature of the human body. Since this tape had its 
45 largest field of commercial utilization as a surgeon’s 
adhesive tape and was thereby mostly used in attach¬ 
ing bandages to the various parts of the human body, this 
a(Siesive was coated on various types of cloth by spreading 
the adhesive with a knife thereupon or by applying the ad¬ 
hesive to the cloth through the use of a calendar. Such 
type of the tape had the serious disadvantage when used 
for masking work of allowing the solvents of the lacquer or 
enamel to penetrate through and thereby result in still fur¬ 
ther softening the adhesive. The removal of this tape when 
such condition had occurred would result in a residuum of 
adhesive left on the surface of the car. This residuum of 
adhesive being non-water soluble necessitated the use of 
organic solvents for its removal and any to attempt to re¬ 
move this residuum through the use of such type of solvents 
resulted in a smearing of the lacquer or enamel surface 
of the car since such organic solvents are also solvents for 
the enamel and lacquer. The original purpose of using tape, 
namely, to obtain a line of demarkation between two dif¬ 
ferently colored parts of the surface was thereby defeated. 
Another disadvantage entailed with the use of such cloth 
tape was that the edge left by the tape was more irregu¬ 
lar due to the weave of the cloth. 

I have read and I am familiar with the Drew application 
Serial Number 455,439%, I am familiar with the product 
made thereunder. The material marked Plaintiff’s Exhibit 1 
in this case is adhesive tape as described in Drew application 
No. 455,439% and it consists of rubber resin adhesive coated 
upon a glue-glycerine treated paper backing. This adhesive 




I 

I 

I 

i 

I 


MINNESOTA MINING AND MFG. CO. VS. CONWAY P. COB. 35 

i 

is pressure sensitive and the composition comprises a satis¬ 
factory commercial type of pressure sensitive mask- 

46 ing tape. This type of tape may he reused] for mask¬ 

ing purposes. There is no residuum left after re¬ 
moval of the tape. By residuum I mean residuhm of ad¬ 
hesive. There is no residuum of adhesive left upon removal 
of the tape after enamel or lacquer has been sprayed on its 
backing surface. The adhesive does not leave a| residuum 
because of its firmness as compared to the adhesiye used on 
surgical tape which is a good deal softer and of more plas¬ 
tic nature. What I have stated as a property of this ad¬ 
hesive is essentiallv what Mr. Drew describes hs unified 
pressure sensitive adhesive. I 

I have read and I am familiar with Patent Number 1,719,- 
948, which issued July 9, 1929 to Merwyn C. Tbague for 
adhesive rubber composition. I have made ani adhesive 
composition identical to the one described in su($h Patent. 
I have that material here and it is marked Plaintiff’s Ex¬ 
hibit 2. The particular formula which I followjed in the 
manufacture of the adhesive just exhibited is disclosed on 
page 2 of the Teague Patent, lines 5 to 16 inclusive. The 
Teague Patent does not call for any backing material. I 
have placed this adhesive on a glue-glycerine treated back¬ 
ing material which is identical with the backing! material 
employed on Plaintiff’s Exhibit 1. j 

PlairUiff^s Exhibit 2 marked in evidence, 

I 

Plaintiff’s Exhibit 2 is not a normally pressurei sensitive 
adhesive. The adhesive aggressiveness of this product is 
such as to be totally unsatisfactory as a masking] tape ad¬ 
hesive. The adhesive is soft and flexible but ha^ little if 
any aggressiveness. It could be characterized hs having 
the aggressiveness comparable to that of untreated paper 
which had been slightly moistened and then applied to a 
smooth glass surface. This product is not a commercially 
practicable masking tape. | 

47 I have read and I am familiar with Patent Num¬ 
ber 1,752,557, which issued April 1, 1930 toi Leon J. 

D. Healy for cement and process of making the same. I 
have made a cement in accordance with this Patent. I do 
not find any statement in the Healy Patent that thig cement 

is to be applied to a backing. In the sample that] I made 

i 

j 

i 

I 
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in accordance with the Healy Patent I applied the cement 
to a hacking which is identical with the backing employed in 
Plaintiff’s Exhibits 1 and 2. I have this material here and 
it is marked Plaintiff’s Exhibit 3. 

Plaintiff Exhibit 3 marked and received in evidence. 

The adhesive properties of this cement are such as to 
render to the coated product very little, if any, agressive- 
ness. In this respect it is of such a nature as to be totally 
unsatisfactory as a masking tape. This cement is very 
slightly sticky to the touch. The product when placed in 
use gives little, if any, adhering property. 

I have read and I am familiar with the Gribbons Patent 
Number 1,427,754, which issued August 29, 1922 for per¬ 
meable sheet material and process of making the same. 
There are no disclosures of adhesives or adhesive tapes in 
this Patent. 

Tape identical to Plaintiff’s Exhibit Number 1 has had 
extensive commercial success and performed satisfactorily 
as a masking tape. Looking at Plaintiff’s Exhibit 3 again, 
which is the cement of the Healy Patent, it is not normally 
pressure sensitive and unified adhesive. I have not seen 
any commercial product made in accordance with the Healy 
Patent. I have not seen any commercial product made in 
accordance with the Teague Patent. In view of my experi¬ 
ence and constant work in this line, I would expect 
48 to know of such products if either one of them had 
existed. I previously stated that there was no men¬ 
tion of backings in the Healy Patent Number 1,752,557, I 
would like to qualify that statement by stating there was 
no backing described which would be suitable as a backing 
for a normally pressure sensitive unified adhesive. What 
mention of sheets or backing is made in such Patent un¬ 
doubtedly refers to plain, untreated paper which is suitable 
for carrying the printed matter or parts of any printed de¬ 
sign, and such backing would be unsatisfactory as a back¬ 
ing for the aggressiveness afforded by a normally pressure 
sensitive unified adhesive. Plaintiff’s Exhibits 2 and 3 
have little, if any, tackiness. I have prepared Plaintiff’s 
Exhibits 1, 2 and 3 in accordance with the exact disclosure 
and description of the applications and patents. I have 
prepared them myself. 
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No Cross Examination I 

I 

I 

Richard Gurley Drew, recalled by the Plaintiff: 

Direct Examination by Mr. Hardy ' 

The material marked Plaintiff’s Exhibit ISfo. 2 is ap¬ 
parently a sample of Teague’s adhesive applied to a back¬ 
ing. Plaintiff’s Exhibit No. 3 appears to be Healy’s ad¬ 
hesive coated on our own treated paper for nfasking tape 
backing. I know of my own knowledge that tha^ is the fact. 
Neither the Teague or the Healy adhesives are jpractical or 
satisfactory as a masking tape adhesive because they are 
not pressure sensitive and do not possess sufficient holding 
or bonding power to meet the demands placed oil a success¬ 
ful masking adhesive. | 

No Cross Examination 

I 

49 The Court: You are offering in evidehce the dep¬ 
osition taken in case No. 57,017? i 

Mr. Basseches: That is right, and the exhibits! in that case 
as exhibits in this case. The exhibits taken in 'that record 
are identified as 1, 2 and 3 and will be identified as 1, 2 
and 3 in this case. I 

The Court: Very well. 

(Thereupon the documents in question, and the exhibits 
referred to, were received in evidence and were by the re¬ 
porter marked, ‘‘Plaintiff’s Exhibit 1,” “Plaintiff’s Ex¬ 
hibit 2,” and “Plaintiff’s Exhibit 3,” respectiv^y.) 

Mr. Basseches: May I also offer in evidence the file 
proper and contents of the application as Plaintiff’s Ex¬ 
hibit No. 4? 

(Thereupon the file and documents referred to were re¬ 
ceived in evidence and were by the reporter marked, “Plain¬ 
tiff’s Exhibit 4.”) i 

Testimony of Gilbert B. Gehrenbeck, called oh behalf of 
Plaintiff: i 

j 

Direct Examination by Mr. Basseches 

I 

My name is Gilbert B. Gehrenbeck, age 30, residence 322 
Fifth Street, White Bear Lake, Minnesota. I am employed 
as a research chemist in the Tape Department of ithe Minne¬ 
sota Mining & Manufacturing Company, 791 Forest Street, 
St. Paul, Minnesota. I was graduated from the University 
of Minnesota in 1928 with a degree of Bachelor of Chemic^ 
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Engineering. I was employed by the Minnesota Mining 
& Manufacturing Company during the summers of 1926 
and 1927 and continuously since the fall of 1928. Until the 
fall of 1929 I was employed in the Mineral Department 
doing research on minerals and on specific adhesion 

50 problems mainly relating to glues and adhesive. 
Since that time I have been with the Tape Depart¬ 
ment in the tape laboratory, primarily in a research capac¬ 
ity. I ha!ve done analytical work in connection with ad¬ 
hesives and considerable research work on the development 
of pressure sensitive adhesives, and have had considerable 
experience both in the laboratory and in the field and in the 
testing and in the use of tapes made with pressure sensitive 
adhesives, and also with heat sensitive and solvent activated 
adhesives. 

I have read and I am familiar with the application of 
Drew Serial Number 455,439%, entitled ‘^Adhesive Tape 
Composition,’’ which was filed May 24,1930. Drew prepared 
a unified pressure sensitive adhesive by putting together 
plasticized rubber, Cumar, or a similar resin, a pigment 
such as zinc oxide, dissolving the mass in considerable or¬ 
ganic solvent and then applying it to his treated backing 
and then evaporating the solvent to produce a unified pres¬ 
sure sensitive tape. The word ‘‘unified” means that the 
adhesive has a certain amount of adhesive properties, but 
has a greater cohesive strength within itself than adhesive 
properties for any outside object. Rubber without any ad¬ 
ditional material is not adhesive. I have a sample of the 
materials which enter into the formation of the Drew ad¬ 
hesive with me. The application states that the rubber is 
plasticized and that is an ordinary practice in the use of any 
crude rubber. It must be first plasticized, ordinarily by 
milling. I have a sample of the milled rubber. This is 
milled latex crepe. This rubber will stick to itself. A 
fresh surface of the milled rubber will stick to a fresh sur¬ 
face of the same rubber, but would not be sufficiently ad¬ 
hesive to be called pressure sensitive. The property of hav¬ 
ing the same material stick to itself is called cohesion. I 
have a sample here of Cumar. This particular Cu- 

51 mar is a soft, rather sticky, gummy material with 
very meager cohesive properties. There are various 

grades of Cumar resins, depending on the treatment to be 
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made, from soft up to very hard. The rubber | grades are 
all the softer grades. The varnish grades are| the harder 
grades. I have a sample here of Cumar R. which is 
rubber, soft grade, and is not one of the very liard grades. 
This is used in rubber compounding. This is ijnore of the 
brittle type of resin. It can be handled without sticking to 
the hands at ordinary temperatures, and also cah be broken 
more like a resin than a gum material, such hs the P-35. 
Drew also calls for a pigment such as zinc oxide. I have 
here samples of the zinc oxide as used. The fiirst form of 
rubber crepe is not norm^ly pressure sensitive. The 
second form, which is the milled rubber, is nbt pressure 
sensitive. The Cumar P-35 is tacky. It will stick, for ex¬ 
ample, to the fingers when you press on them-l That de¬ 
pends very largely on the temperature of the Cfumar. The 
Cumar R. S. is not pressure sensitive. Neither |of the com¬ 
ponents, Cumar R. S. and the rubber, at thbse various 
stages, is pressure sensitive. I have a samplej here made 
up according to the Drew specifications, which includes ten 
parts of milled latex crepe, two parts of Cumar P-35, one- 
half part of zinc oxide, and forty parts of benzol. This 
sample is in the form of a cement, and is not linified. By 
^‘unified’’ I mean greater cohesion than adhesion. After 


making the cement our practice is to spread |the cement 
in a thin layer on our treated backing and then Iremove the 


solvent, the benzol in this case, by application 6f heat and 
air circulation. I have an exhibit of the material which has 
been spread upon a backing and the solvent rembved. This 
strip is “seventeen grains of four by six:’’ which is 
52 our unit of measurement in this coating, ^‘of the ad¬ 
hesive, composed of ten pounds of latex I crepe, two 


pounds of Cumar P-35, 
forty pounds of benzol.^’ 
backing. 


one-half pound of zinc | oxide, and 
This is coated on a gliie-glycerine 


I was employed by the Minnesota Mining & Manufactur¬ 
ing Company during May 1936. I have seen the depositions 
of witnesses on behalf of Plaintitf, taken in St. Paul during 
May 1936 and the three exhibits marked Plaintiff’s Exhibits 
1, 2 and 3. Exhibit No. 1 is Drew’s adhesive jmade with 
rubber Cumar and zinc oxide, a solvent, coated! on a glue- 
glycerine backing with the solvent later removed^ This was 
made May 1936. This adhesive ordinarily has a| useful life 
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of not to exceed six or seven months. By lifting a corner of 
the adhesive from the backing sheet of Plaintiff’s Exhibit 
No. 2 I can describe the characteristics of the adhesive. It 
is a soft mass, very slight tackiness, shiny surface, ap¬ 
parently a rather spotty coating, and it is full of lumps. 
The adhesive on Plaintiff’s Exhibit No. 3 is more sticky 
than No. 2, but it has a tendency to string out away from the 
cheesecloth lining. It has a shiny surface, very light tack, 
and is very transparent. Rubber on aging will, in the case 
of adhesive, be pasty on removal, it strings out, and that 
is principally due to oxidation of the rubber. The adhesive 
on Plaintiff’s Exhibit No. 1 has become pasty. The 
adhesive on Plaintiff’s Exhibit No. 2 has extremely 
light tack. The adhesive on No. 3 has a light tack 
somewhat greater than No. 2 and it is starting to string out. 
In all three cases the adhesives as originally made would 
have been much firmer than they are now. There would 
have been no pastiness and much less tackiness in each 
case. I have stated that Plaintiff’s Exhibit No. 1 is stringy 
or tacky at this time. Plaintiff’s Exhibit No. 2 is not 
53 stringy; it is very slightly tacky. Exhibit No. 3 is 
slightly stringy and slightly tacky, a tack somewhat 
greater than No. 2. Any rubber adhesive, of which these 
are all examples, will deteriorate with age due to the atmos¬ 
pheric oxygen. Oxygen is known to soften rubber and the 
rubber goes through first a pasty and therefore a more ad¬ 
hesive stage, and finally into a resinous stage in which it 
is hard and brittle and non-tacMng. Since these are now 
in the pasty stage they must have started out as non-pasty, 
the same as any newly prepared rubber adhesive would be. 
Exhibit No. 1, which is the Drew adhesive, when first made 
was not pasty and was pressure sensitive. Exhibit No. 2 
is now very slightly pressure sensitive and since the rub¬ 
ber has been oxidized it must, therefore, have been non¬ 
sensitive when first made. The same would apply to No. 3. 
The present Exhibit No. 1 would not be considered a unified 
adhesive and would adhere easily to an automobile body 
when used for masking, but would leave a deposit on re¬ 
moval. No. 2 would have insufficient adhesion to a body for 
masking purposes andwouldundoubtedlycomeoff of itsown 
accord when the blast of the spray gum was applied. From 
my inspection of Exhibit No. 2 in its present condition, I 
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would say that it never had unified pressiire sensitive 
properties. With respect to Exhibit No. 3,1 would say, tak¬ 
ing into account the aging of the sample, that it did not have 
pressure sensitive properties to begin withj I made a 
sample of the Drew formula on October 24, 1$36 and have 
that here. Sample marked ‘^Formula of ac^esive: Ten 
pounds latex crepe, two pounds Cumar, .5 zinc oxide, and 
forty pounds benzol,” received in evidence and marked 
Plaintiff’s Exhibit No. 5. 

I 

Plaintiff *s Exhibit No. 5 marked and received in evidence. 

! 

I have had occasion to read and to become familiar 
54 with the Patent to Healy, Number 1,752;557. I have 
made up the formula of the Healy JPatent. The 
formula that was given in Healy, lines 81 and 82, gives a 
cement which is rather fluid, and when dried lout, gives a 
very slight tack. I attempted to supply that on the one 
sheet and use it as prescribed by Healy. By '^rtue of the 
solvent remaining in the cement, the two papers^ when taken 
apart, retained, both of them, some of the adhe^ve on their 
surfaces. That indicates a lack of cohesion. That would 
not be useful in the masking field for the pifoduction of 
masking adhesive tape, as spoken of in Healy. ! In non-uni- 
fied adhesive that low cohesive property would not be useful 
for masking purposes. Healy states, and it hasibeen my ex¬ 
perience, that, reading from the Patent, line ibO, “the ce¬ 
ment adhering to the latter may be removed by I lightly rub¬ 
bing with the finger or with art gum eraser.” I Depending 
somewhat on the formula of the paint, the solvent might 
attack the paint, either soften it or change its | surface ap¬ 
pearance. As I understand the Healy Patent, the product 
would not be used on an automobile body the same way as 
the Drew Patent. In removing a piece of papet containing 
the Healy cement from an automobile surface, 1 would ex¬ 
pect some of the cement to be deposited on thei automobile 
body and remain there. I would not call that a unified 
cement. | 

I have a copy of the Teague Patent Numbetr 1,719,948, 
with me and I am familiar with it. I have had occasion to 
try the Teague Patent. The Teague Patent is directed to a 
cement used, according to Teague, “for making single and 
double textures.” In other words, putting two sheets of 

I 


I 

I 

I 
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cloth or paper together. “In securing backings to facing 
material, in cementing the welts to shoe soles, in pasting 
labels on containers, in joining the margins of bags, 

55 and so forth,’’ which would mean that it was a per¬ 
manent type of adhesive. Page 1, line 15 of the 

Patent which refers to “viscous, stringy, smooth, and 
tacky,” does not imply unification such as is present in the 
Drew adhesive to which I have referred. I have found 
nothing in Teague which would be useful in the production 
of a pressure sensitive adhesive of unified character to 
which Drew refers. 

I am familiar with surgeon’s tape and the adhesive used 
on surgeon’s tape. That type of adhesive has always proven 
too soft and not sufficiently unified for masking purposes. 
Surgeon’s tape adhesive is composed of pigmented rubber 
adhesive. The experience of the Minnesota Mining & Manu¬ 
facturing Company in using surgeon’s tape of the Teague 
form has been that the surgeon’s tape always takes up the 
solvent of the lacquer and the adhesive is softened to such 
an extent that it leaves very considerable deposits and also 
it pulls away from the cloth backing. Even where there 
has been no lacquer applied directly to the tape we get 
some deposits, particularly along the edge of the tape. 
Surgeon’^ tape is not made to be applicable to surfaces 
such as wood or painted bodies. It it made for the definite 
purpose of being applied to the surfaces of the human 
body. The surface of the human body requires greater ad¬ 
hesion than dry surfaces. It is generally true that any flat 
surface, requires less adhesion than any roughened surface, 
for one reason, due to the greater amount of surface that 
is contacted in the case of the flat body. Further, the skin 
is more difficult to adhere to than a dry, flat surface such 
as an automobile body. Surgeon’s tape ordinarily contains, 
not water soluble, but some material that can take up mois¬ 
ture. Oris root is the commonly used material. The 

56 transferance of the type of adhesive as used in 
surgeon’s tape to the field in which the Drew applica¬ 
tion is directed would not be desirable for masking pur¬ 
poses. 

No Cross Examination 
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By the Court: | 

Q. Has the word “unified” as used in these claims any 
specific or peculiar meaning? A. It means greater cohesion 
of the adhesive than adhesion to an outside surface. 

The Court: Has it been used in that sense lin the art in 
all these cases? i 

Mr. Whitehead: I do not think so but he made his ap¬ 
plication his dictionary. | 

i 

By the Court; ! 

Q. So that if you use the word “non-adh6sive,” why, 
it would be the same, if you gave it that definition, as the 
work “unified”? In other words, you picked out that word 
and gave it this meaning and used it similar to “co¬ 
hesion”? A Yes, that is right. j 

57 In the District Court of the United States for the 

District of Columbia | 

In Equity No. 57,017 i 

Minnesota Mining & Manufactuking Compan^y, Plaintiff, 

vs. I 

Conway P. Coe, Commissioner of Patents, Defendant, 

Stipulation | 

It is hereby stipulated by and between compel for the 
respective parties to the above entitled cause, subject to the 
approval of the Court, that the foregoing statement of evi¬ 
dence is true, complete and properly prepared, that it con¬ 
tains the substance of all the evidence given at the hearing 
of this cause, and it may be considered as a record of the 
trial in making up the transcript of the record oh appeal. 

And it is further stipulated that either party may refer 
to the original transcript of the testimony ta^en at the 
trial in evidence therein for correction of erijors in the 
printed record. i 

H H BENJAMIN , 

Solicitor for Plaiktiff, 

1416 F St., N. W.,| 
Washington, D. Cl 

R. F. WHITEHEAD 
Solicitor for Defendant, 
Commerce Building, 
Washington, D. Cl 


i 



44 MINNESOTA MINING AND MFG. CO, VS. CONWAY P. COE. 


Order 


Upon reading and consideration of the foregoing stipula¬ 
tion, it is, on motion of counsel for the plaintiff herein, this 
21st day of January, 1937, 

OEDERED by the Court that the foregoing condensed 
statement of evidence be duly approved as true, complete 
and properly prepared and as containing the substance of 
all the evidence given at the hearing of this cause. 

DANIEL W. O^DONOGHUE 
Justice, 

58 57,017 

OVT 

Appeal No. 9088 
U. S. Patent Office 


Board of Appeals 
Mailed Oct. 13, 1933 
In the United States Patent Office 


Before the Board of Appeals 


Ex parte Richard Gurley Drew 


Application for Patent filed May 24,1930, Serial No. 455, 
439-%. Adhesive Tape Composition. 


Mr. Paul Carpenter for applicant. 


This is an appeal from the final rejection of claims 1-14 
inclusive^—all of the claims in the application. 

Claims 1, 2, 11 and 14 are illustrative: 

1. In an adhesive tape and for use therewith, a normally 
pressure sensitive adhesive material comprising rubber and 
a tackiness-augmenting agent comprising a resin in propor¬ 
tions rendering the product unified, normally pressure 
sensitive and removable, as aforesaid. 





I 
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2. In an adhesive tape and for use therewith!, a coating 
composition comprising rubber, a resinous, tacHness-aug- 
menting agent and a solvent therefor in proportions ren¬ 
dering the residuum thereof, when free from sol'^ent, norm¬ 
ally pressure sensitive, removable and unified. I 

11. In an adhesive tape, an adhesive composition com¬ 
prising rubber, resin, a filler and a solvent, the residuum 
whereof including rubber about 80%, resin about 16%, and 
filler about 4%, the residuum coating whereof b^ing norm¬ 
ally pressure sensitive and unified. i 

14. In an adhesive tape, an adhesive coating, Comprising 
rubber about 25%, Mexican rubber, high in natural resin, 
about 62.5%, and zinc oxide about 12.5%, the co4ting being 
normally pressure sensitive and unified. i 

The references relied upon are: i 

I 

59 Gibbons 1,427,754 Aug. 29; 1922 

Teague 1,719,948 July 9i 1929 

Healy 1,752,557 Apr. 1; 1930 

_ ' 

The subject matter of the appealed claims relates to a 

composition in strip or tape form which will lighfly adhere 
to surfaces for protecting them during the appfication of 
paint or lacquer sprays to the uncovered portions of the 
surface. The material is that known as masking'materials 
used in the painting art where contrasts in colors aire desired 
along sharp lines. The material may be used alone or ap¬ 
plied to paper or other sheets to render such sheets tem¬ 
porarily adhesive. After the paint has been applied to the 
adjacent surface, the protecting sheet is removed. 

The composition comprises essentially rubber 4iid some 
softer or more adhesive material mixed therewith in order 
to give the composite mass just the right adhesiveness so 
that it may be applied to the surface and then pbeled off. 
The applicant uses as the more adhesive material, natural 
or artificial resin. Cumaron and Indene resins are given as 
examples of such artificial products while Burgufidy pitch 
or other pine resins or Mexican wild rubber of high resin 
content are illustrative of natural products. A proportion 
of liquid solvents such as benzol and pulverized, mineral 
fillers or pigments may also optionally be used within the 
range of scope of the several claims. ! 
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Claims 1-10 definitely include rubber and resin only, with 
the exception of claim 2 which includes a solvent. Claim 9 
includes a limitation as to the percentage of the resin and 
requiring it to be between 12.5 to 16%. 

60 Claims 1-10 have been rejected upon the patent to 
Teague. This patent discloses a mixture comprising 

rubber and Cumaron resin together with some spindle oil 
and with finely pulverized mineral filler such as whiting, 
barytes, clay and zinc oxide. Teague employs rubber in the 
form of rubber latex which carries with it a considerable 
portion of water but he states that the product has ad¬ 
hesive properties and so far as can be determined, it is 
believed that if applied to paper or other sheet material or 
even directly to a surface to be masked, the sheet or film 
could be easily removed in either case. However, it is 
not believed essential for the treatment of the claims to 
necessarily consider this somewhat indefinite feature as to 
just what degree of adhesiveness the material might pos¬ 
sess in the comparison of applicant’s and Teague’s com¬ 
position. The degree of adhesiveness is not definite or 
critical in either case within a wide latitude. After the 
water is evaporated from Teague’s mixture there would re¬ 
main the mixture of rubber and tackiness-augmenting agent 
and even specifically resin within the scope of claims 1-10. 

Within the group of claims 1-10, claims 1, 2, 7, 8, 9 and 
10 refer to a sheet such as a sheet of paper with which the 
composition may be used. It appears, however, that com¬ 
bination claims were presented and allowed in the parent 
application Serial No. 281,104—patent No. 1,760,820. The 
claims here on appeal must be treated on their merits as 
composition claims. 

The examiner appears to use Healy also as a reference 
against claims 1-10 and Healy discloses a composition 

61 fairly anticipating the terms of these claims and even 
suggests a similar use as for temporarily securing 

sheets of material on a surface as a masking sheet. 

After careful consideration we are unable to agree that 
invention is presented by the features included in claims 
1-10 over either Teague or Healy. The same composition 
of rubber and resin is clearly disclosed by these citations, 
the particular degree of tackiness is a feature of indefinite 
scope and degree and not regarded as supporting patent¬ 
ability. 
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Claims 11-14 include certain limitations, namely, the rela¬ 
tive proportions of rubber and resin stated in percentages 
together with a filler also in certain proportions and even 
the limitation that the filler is a zinc oxide. Claipi 14 speci¬ 
fies that the resin constituent is Mexican rublier high in 
natural resin. Since the proportions of rubber resin and 
filler are not critical features but largely that of a matter of 
choice depending upon the degree of tackiness desired, we 
believe these details do not constitute patental>le matter. 
No new and unobvious results are secured. Zinc oxide is a 
well known mineral filler for rubber mixtures afe well as a 
mild accelerator for vulcanization as disclosed by Teague. 
Invention is not apparent in particularly using I zinc oxide 
as a filler or other pigments or finely pulverized minerals. 
The high resin content of certain Mexican rubfers is well 
known in the rubber art. The specification doe$ not point 
out any new or unobvious result in particularly utilizing 
it as a source of the resin constituent. In such situation it 
does not appear that it constitutes a patentable feature. 

We find no error in the decision of the | Examiner 
62 and it is affirmed. I 

i 

Board of Appeals ! 

F. M. HOPKINS I 
Assistant Commissioner 

I 

F. P. EDINBURG | 

Examiner-in-C hief\ 

W. L. REDROW 
Examiner4n-Chief\ 


October 13,1933 
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Department of Commerce 
' United States Patent Office 
Washington, D. C. 

Mailed May 17, 1933 
Appeal Before the Board of Appeals 

In re application of Richard G. Drew 
Serial No. 455,439-1/2 

Filed May 24, 1930 

For—Adhesive Tape Composition. 

Examiner*s Statement 

This is an appeal from the final rejection of claims 1 to 
14, all the claims in the application. 

The finally rejected claims are; 

Claim' 1. In an adhesive tape and for nse therewith, a 
normally pressure sensitive adhesive material comprising 
rubber and a tackiness-augmenting agent comprising a resin 
in proportions rendering the product unified, normally pres¬ 
sure sensitive and removable, as aforesaid. 

Claim 2. In an adhesive tape and for use therewith, a 
coating composition comprising rubber, a resinous, tacki¬ 
ness-augmenting agent and a solvent therefor in propor¬ 
tions rendering the residuum thereof, when free from 
solvent, normally pressure sensitive, removable and unified. 

Claim 3. In an adhesive tape, a unified normally pres¬ 
sure sensitive coating comprising rubber and a resin in 
proportions resulting in a unified plastic coating, as afore¬ 
said. 

Claini 4. In an adhesive tape, a unified pressure adhesive 
coating comprising plasticized rubber forming the major 
proportion of the composition, together with a minor 
proportion of a resin in proportions resulting in the unified 
pressure sensitive material, as aforesaid. 

Claim 5. An adhesive which normally is pressure sensitive 
and unified rubber and resin, the proportions of resin to 
rubber rendering the coating normally pressure sensitive 
and unified. 


Eq. 57,017 
Paper No. 9 
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Claim 6. An adhesive which normally is pressure sensi¬ 
tive and unified comprising’ a major proportion of rubber 
and a minor proportion of resin in proportions Resulting in 
the unified pressure sensitive material, as aforesaid. 
64 Claim 7. An adhesive coating for paper tape com¬ 
prising rubber and resin, the ratio of rubber to resin 
being maintained within limits to unify the composition, 
when formed into a coating and to normally retain the same 
pressure sensitive and removable. I 

Claim 8. In an adhesive tape and for use therewith, a 
coating composition comprising rubber and a I resin, the 
ratio of rubber to resin carying within limits to render said 
composition normally pressure sensitive and, ifi a coating, 
unified. i 


Claim 9. In an adhesive tape and for use therewith, a 
coating composition comprising a water insoluble, unified, 
pressure sensitive adhesive material including (iominating 
proportions of rubber, and a resin in percentages varying 
from 12.5 to 16%. I 

Claim 10. In an adhesive tape and for use therewith, a 
coating composition comprising a water insoluble, unified, 
pressure sensitive adhesive material including | rubber as 
the base material and a modifying agent for the rubber, the 
modifying agent and rubber being in proportioi^ to render 
the coating unified and pressure sensitive. I 
Claim 11. In an adhesive tape, an adhesive composition 
comprising rubber, resin, a filler and a solvent, the re¬ 
siduum whereof including rubber about 80%, ijesin about 
16%, and filler about 4%, the residuum coating whereof be¬ 
ing normally pressure sensitive and unified. 

Claim 12. In an adhesive tape, an adhesive composition 
comprising rubber, resin and a filler, the combined rubber 
and resin content being more than 80%, and filler less than 
12-%%, the coating being characterized by bein^ normally 
pressure sensitive and unified. I 


Claim 13. In an adhesive tape, an adhesive cob-ting com¬ 
prising Mexican rubber, including a high resin Content, an 
additional quantity of rubber totalling about 87-%% and 
zinc oxide about 12-%%, the coating being characterized by 
being normally pressure sensitive and unified. 

Claim 14. In an adhesive tape, an adhesive coating, com¬ 
prising rubber about 25%, Mexican rubber, high I in natural 
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resin, about 62.5%, and zinc oxide about 12.5%, the coating 
being normally pressure sensitive and unified. 

The references relied on are: 

Gibbons 1,427,754 Aug. 29, 1922 

Teague 1,719,948 July 9, 1929 

Healy 1,752,557 Apr. 1, 1930 

The applicant’s alleged invention relates to a pressure 
sensitive or energizable adhesive which is adapted for use 
as a mask on surfaces or areas which are desired to be kept 
free from lacquer paint, paint spray or lacquer spray. The 
adhesive material may be used directly as a coating 
65 or as an adhesive material for temporarily holding 
protective paper aprons or masks against the sur¬ 
faces desired to be protected. Masking materials or tape 
of this character have come into extensive use in automobile 
body paint shops for protecting parts which are desired to 
be kept free from paint. 

The applicant desires to provide an adhesive or coating 
material which is non-drying and which becomes energizable 
by the application of heat. To accomplish this he pro¬ 
vides a rubber compound and a tackiness augmenting agent 
in the form of a synthetic resin which are compounded on a 
rubber rolling mill to a plastic condition and then “cut” 
to the desired consistency by means of a rubber solvent. 
Specifically, the applicant combines 10 lbs. of plasticized 
rubber, 2 lbs. of Cumaron resin or resin and % lbs. of zinc 
oxide pigment. In lieu of a synthetic resin, a low boiling 
natural resin e. g. burgundy pitch or pine oil foots may be 
used. 

In another example, the applicant combines 2 lbs. of rub¬ 
ber with 5 lbs. of Mexican or wild rubber, high in natural 
resin content and 1 lb. of zinc oxide. The rubber resin com¬ 
pounds in their solvents may be spread upon a paper back¬ 
ing and the solvents thereafter removed by evaporation. 

The specification is quite verbose and relates to subject 
matter not involved in the claims. Therefore, only that part 
of the applicant’s invention which relates to the finally re¬ 
jected claims has been described and will hereinafter be 
considered. 

Claims 1 to 10 are drawn to the adhesive per se and in 
conjunction with a backing to form an adhesive tape. This 
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adhesive is defined as comprising a major portion of rubber 
and a minor proportion of resin, the ratio of rubber to 
resin being maintained within limits to unify the composi¬ 
tion and to normally retain the same pressure sensi- 

66 tive and removable. Claim 2 includes a Solvent and 
claim 9 specifies the percentage of resin Utilized. It 

will be noted that all these claims attempt to| define the 
product by statements of function rather than by enumerat¬ 
ing the percentages that would produce those functions. 

Healy discloses an adhesive which is obviously pressure 
sensitive ‘‘and which will retain its tacky charapter indefi¬ 
nitely.” See page 1, lines 31 and 32. This adhesive com¬ 
prises rubber in a major proportion, rosin (a resin) in a 
minor proportion and a solvent. The proportions disclosed 
in Healy are not critical for he states page 1, lineg 76 and 77 
“the exact proportions of material may be varied over sub¬ 
stantial limits.” Healy does not utilize any ineft material 
such as zinc oxide, but this is immaterial in view of the 
fact that claims 1 to 10 do not include it. The question as 
to the inventiveness of adding zinc oxide to Healy will be 
dealt with later. I 

It is clearly apparent that the adhesive disclosed by Healy 
fully anticipates the adhesive claimed in claims 1 to 10. 
The adhesive recited in the claims reads directly on the ad¬ 
hesive disclosed in Healy. Although Healy makps no men¬ 
tion of the use of his adhesive on a backing such use would 
be obvious to one skilled in the art and, moreover' would be 
devoid of invention. However, it will be noted that the 
combination of the adhesive with a backing it Admittedly 
old. See page 3 of the specification lines 8 and 9. i 
Teague discloses an adhesive comprising an intermixture 
of an aqueous dispersion of rubber and the resiUous poly¬ 
merization products of the middle fractions of coal tar be¬ 
tween 150°C. and 200^0. This resinous product isicumaron. 
It will be noted from page 1, lines 11 to 18 and pa^e 2, lines 
96-106 that Teague’s adhesive is tacky even when dried. 
Although Teague’s adhesive is in emulsion form it 

67 still nevertheless is an adhesive composition possess¬ 
ing physical characteristics commensurate 'v^th those 

set forth by the applicant. 

Claims 1 to 10 are considered to read on Teiague for 
reasons set forth and at most present unpatentable func- 
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tional limitations thereover. It would be obvious for one 
skilled in this art to so vary Teague’s proportions as to 
make an adhesive having the identical physical characteris¬ 
tics of the applicant’s adhesive. Teague, page 2, lines 
96-101 states that the physical characteristics of his adhesive 
can be widely varied by changes in proportion of ingredi¬ 
ents. 

Claims 11 to 14 are drawn to the same invention set forth 
in claims 1 to 10 but these claims are more specific in recit¬ 
ing the proportions of the respective ingredients as well 
as including a filler such as zinc oxide. It is apparent from 
the disclosure that the proportions of ingredients may be 
varied to some extent without affecting the ultimate re¬ 
sult, although it may be admitted that the best results may 
be attained by using only certain proportions. The ap¬ 
plicant in example 1 discloses 5 parts of rubber to 1 part of 
resin. Teague discloses the same ratio and Healy closely 
approximates that ratio. Claims 11 to 14 are therefore be¬ 
lieved to be properly rejected as lacking invention over 
Teague and Healy. Both Teague’s and Healy’s adhesives 
are deemed suitable for the purpose contemplated by the 
applicant; however, one skilled in the art and knowing the 
purpose for which these adhesives are to be used, could so 
vary the proportions thereof as to produce adhesives em¬ 
bodying the identical physical characteristics of the appli¬ 
cant’s adhesive. 

Teague, page 2, lines 49 to 57 discloses the use of fillers 
which are deemed the equivalent of applicant’s filler. To 
utilize a filler in Healy would be devoid of invention 
68 over Teague and would moreover, be obvious to one 
sMUed in the art. 

Gibbons is not specifically relied on for anticipation, but 
only to show the state of the art. 

For reasons submitted, it is respectfully requested that 
the Examiner’s action be sustained. 

EespectfuUy submitted. 
Examiner, Div. 64. 
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WILLIS ^ GIBBONS, OF NEW YORK, AND HERMAN W. RITTER, OF BROOEI^STN, NEW 
YORE, ASSIGNORS TO AMERICAN RUBBER COMPANY, A CORPORATION OF MASSA* 
CHUSETTS. 

PERMEABLE SHEET MATEBJAL AND PROCESS OF MAKING SAME. 


1,427,754. Specification of Letters Patent. Patented Aug. 29, 1922. 


No Drawing. Application filed March 31, 

To all whom it 7nay concern: \ 

Be it known that we, Willis A. Gibbons 
and Herman W. Ritter, both citizens of the 
United States, residing at New York, county 
6 and State of New York, and Brooklyn, 
county of Kings, and State of New York, 
respectively, have invented certain new and 
useful Improvements in Permeable Sheet 
Materials and Processes of Making Same, of 
10 which the following is a full, clear, and ex¬ 
act description. . 

Artificial or imitation leathers have here¬ 
tofore been made in three general ways; first 
by coating a fabric backing with nitro- 
15 cellulose composition, second by coating it 
with a rubber composition, and third, by 
coating it with a mixture of oxidized or 
polymerized oil suitably compounded. The 
pliability and weather resisting character of 
20 the. ruboer type has marked advantages 
over the othei*s. But the rubber composition 
as well as the other types mentioned have 
all been unsuitable for wearing apparel, up¬ 
holstery and like uses on account of their 
25 inability to “ breathe after the fashion of 
leather. None of the prior,imitations per¬ 
mitted the escape of water vapor or air and 
the dissipation of heat so as to afford relief 
to a \\*earer of articles made therefrom. 

30 This invention aims to provide a perme¬ 
able sheet material of plastic composition 
(preferably but not necessarily of vulcan- 
izable rubber composition) that is pliable 
and porous or transpiratory and to degree 
85 if desired even -greater than leather. Ap¬ 
plied to a backing, it may have substantially 
the physical proi>erties of the leather which 
it is intendea to supplant. It also aims to 
provide such permeable sheet material that 
40 does not absorb water in liquid form ap¬ 
preciably, whereas leather will get wet or 
water-soaked. The invention f t u r the r : aims 
to provide a commercially practical method 
.for producing the material that is feasible 
46 at factories with existing or at least well 
known equipment, that is economical, that 
■permits production in any desired quanti¬ 
ties, that yields a product of uniform qual- 
• ity and any desired porosity, that readily per- 
50 mits dressing or desirably forming the sur¬ 
face of the finished sheet in imitation of many 
varieties of leather, and finally, that is ap¬ 
plicable to a variety of plastic compositions. 

With the specific details of the invention 
55 in mind and without intention to limit its 
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scope more than is required by the prior art, 
the invention may be said to consist in the 
discovery that fluid in general and water in 
particular may be distributively incorpor¬ 
ated in plastic compositions and, after sheet- 00 
ing, but before complete or final set of the 
plastic mix, may be expelled so as to leave 
minute pores or openings through the com¬ 
position which may.be permanently retained 
by the complete setting of the plastic in a 65 
pliable sheet form. 

The invention has been extensively ex¬ 
ploited, and the procedure followed with 
different compounds will now be detailed. 

A compound of the following substances 70 
by way of example 

Pale crepe-100 

Zinc oxide. -- 10 

Para toluidine- 4 . 

Sulphur_—--- 2 

Dibutyldixanthicdisulphide — 4 

may be batched on a mill in the usual man¬ 
ner and there combined with a quantity of 
solvent naphtha which may be varied con- 6® 
siderably but satisfactory results are ob¬ 
tained when by weight it approximates that 
of the rubber (about 667o l^ing preferred). 

The solvent naphtha in this case acts as a 
softening agent rendering the mass pasty 66 
but not so soft that it cannot be stripped from 
the relatively cold mill without sticking. 
Then 100 parts of finely ground cotton fibers, 
after being saturated with water,'‘Tnay be 
added to the softened and pasty batch on 6® ■ 
the mill, the naphtha softened condition of 
the batch facilitating incorporation of the 
wet fibers. In this operation more or less 
water is squeezed out. The retained water 
constituting a “ blowing ” agent incidentally 25 
stiffens the batch somwhat and renders it 
less tacl^ or sticky whioh is desirable o f 
course. The mixing in of the Tyet fibers is . 
continued* on the c<3d mill until a uniform 
blend is obtained. This completes the first 100 
st^ in the process. . 

It is to be noted however that the dibutyl¬ 
dixanthicdisulphide (also denominated oxy 
normal butyl thiocarbonic acid disulphide) 
or its equivalent accelerator owing ^ to its 105 
powerful nature is more safely add^ after 
the rubber has been softened with solvent 
naphtha or after the incorporation of water 
and complete mix of the batch ready for 
calendering or otherwise sheeting. 110 
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The next step is to sheet the mix. This 
may be conveniently done on a calender 
whose rolls are preferably in this case at 
least about or slightly above room tempera- 
6 ture depending upon the consistency of the 
batch. And preferably but not necessarily 
the mix is calendered onto a fabric backing 
that has previously been thinly coated by 
spreading or frictioning with a rubber com- 
10 position of high quality. 

Then desirably but not necessarily the 
calendered sheet may be embossed and var¬ 
nished or otherwise dressed with or without 
a preliminary short cure! Likewise option- 
16 ally, it may be surfaced by “spreading” in 
a well known manner with nitrocellulose. 

The next step is to expel fluid in the aeri- 
. form state and the final step is to set the 
sheet in its porous condition and service- 
20 ably permanent. In the instant case, the 
curatives being rapid, i. e. requiring only 
ten to thirty minutes’ heat at 200° r. (or 
a longer time at a lower temperature), these 
steps are accomplished successively in the 
26 curing, at the initial and final stages respec- 
^ tively^pf the heat_treatment._. The^eet may 
T)e cured either in the condition it comes 
from the calender or after -embossing or 
dressing its surface. The curing may be 
SO effected in a wide variety of ways known 
to the trade, hanging in heated ovens or 
chambers similar to mose employed in.the 
shoe industry being very satisfactory. The 
temperature and duration of the cure de- 
86 pend upon the curatives employed and the 
presence or absence of an accelerator, in the 
instant case twenty to thir^ minutes at a 
rising temperature to 200° F. 

During the first few minutes of the cure 
^0- in the given case, the softening action of 
the solvent naphtha increases with the rise 
in temperature, and the water is converted 
into vapor and expelled as the temperature 
increases. its pressure. Very largely it is 
46 thought the vapor follows the path of least 
resistance afforded by the fibere whose ends 
are exposed. To secure uniformity in the 
physical condition of the product, the sheet 
. should remain sufficiently soft during say the 
60 first ten minutes of the cure as to permit 
a large portion of the water passing off in 
-the form of vapor but the period will vary 
with the composition. A too powerful cur¬ 
ing ingredient or a too high vulcanizing 
56 temperature is liable to caselarden the sur¬ 
face by forming a sldn of partially cured 
rubber which of course would prevent the 
uniform exit of the water vapor and thereby 
•• develop blisters and a non-uniform appear- 
60 ance in the product. After vulcanization if 
desired, the material may be dressed with 
. suitable yamish’ or the like, if not already 
so. Finishing before final setting is how¬ 
ever deemed preferable, one advantage being 
-65 that the emoossed design then stands out 


more distinctly or sharply, and another ad¬ 
vantage being that sticking of upholsteiy 
stocks for instance is prevented during cal¬ 
endering. 

If the product desired is relatively thin, 70 
dry fibers may be used instead of wet fibers 
and air entrapped in their mixture relied 
upon to yield porosity. In such cases, how¬ 
ever, the mix is liable to stick to the calen¬ 
der rolls and great care must be taken in its 75 
manipulation. The use of dry fibers on the 
mill does not now appear to be a desirable 
course as uniform porosity in the products 
seems somewhat uncertain. 

The mixing of the ingredients in prepara- 80 
tion for calendering or ’sh^ting may be ac¬ 
complished variously. 

One modification consists in mixing the 
color and such curatives as practicable with 
the rubber on the mill and then mixing in 85 
ground rags either simultaneously with or 
prior to the addition of the solvent naphtha. 
After the rags have been mixed dry and the 
naphtha has been combined with the rubber, 
water may be added either in predetenmned 90 
^axnoiint or m excess, in which latter case it 
is removed by refining or by expressing in a 
bag. ' If powerful curatives or accelerators 
are used they may be incorporated b^ after 
the naphtha or after cmnplete^ mixmg and 96 
before calendering. The material may then 
be refined and calendered as already de¬ 
tailed. 

Another way of batching preparatory to 
sheeting consi^s in mi^ng the rubber, colors 
and such curatives as are practicable on the 
mill as before and then adding the fibrous 
material. The fibrous material may' be 
either ground or the grinding effected by 
the vigorous action of the mill rolls. This 
batch may how be put into a mixer of any 
suitable land, such as the well-known Wer¬ 
ner & Pfleiderer type having curved blades 
revolving in a closed casing, and in the 
mixer combined with solvent naphtha. When ^1® 
the batch in the mixer has been worked to a 
smooth and'uni form dough a measured quan¬ 
tity of water should be added. Powerful ac¬ 
celerators, if used, should be added after the 
naphtha or even after the water. The quan- 116 
tity of water will vary with the compound 
employed and especially the quantity of 
fibers. But the following may be taken as 
an example of suitable proportions of the 
ingredients:— _ 120 

Pale orepe_ 100 

Zinc oxide_ 10 

Para toluidine_ 4 

Sulphur__ 3 IOC 

Ground rag_ 85 

Dibulyldixanthdcdisulphide_ 5 

Solvent naphtha_.75 

Water_ _ 85 

It has been found that the ground rag 130 
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need not be incorporated witb* the batch on 
the mill but that it may be worked in in the 
mixer, which is a further alternative way 
of making up the batch. After the rubber, 
6 minerals, curatives and colors have been 
batched on the mill they may be removed 
and put into a mixer together with solvent 
naphtha and ground fiber. They may then 
be worked until a substantially uniform 
10 dough is obtained. A measured quantity 
of water—say 75 parts—^may then be added, 
and the mixing continued imtil it has been 
uniformly disseminated. 

From the foregoing it will therefore be 
15 seen that the particular manner of mixing 
the ingredients so as to incorporate and dis¬ 
tribute the fluid and fibers in the plastic may 
be widely varied. It.does not seem to be 
essential to follow any particular order in 
20 adding the ingredients and satisfactory re¬ 
sults may be variously obtained, except that 
in quantity production at the factory power¬ 
ful curatives and accelerators can be han¬ 
dled or incorporated with less danger after 
25 the rubber has been softened with solvent 
naphtha or after complete mixing and pre- 
liminaiy to sheeting. Vigorous kneading 
by machines such as mixing mills or mixers, 
would otherwise be likely to cause prema- 
30 ture or partial vulcanization. 

In the foregoing examples so-called quick 
curatives were employed these having the 
desirable property of completely vulcaniz¬ 
ing in say ten to thirty minutes at a tem- 
35 perature of 200® F., or less, which is of 
course commercially advantageous. But the 
invention is not limited to the use of such 
quick curatives and is applicable to or¬ 
dinary volcanizable rubber compositions. 
40 The following: 


Pale crepe_; 100 

Lamp black _ 20 

Litharge___ 30 

Solvent naphtha_ 75 

Sulphur_ 

Ground rags (wet)_ 85 


may be employed to produce a porous sheet 
material. With such materials the proced- 
50 ure is to blend the ingredients on a mill, to 
then soften with solvent naphtha, and finally 
to add fibers and water according to thp 
principles already outlined. The mix may 
be calendered alone or onto fabric and suit- 
55 ably cured in an oven for in^nce at a tem¬ 
perature of 270° F. for ^ hours. 

It has also been discovered thkt a sheet 
calendered or otherwise made from a batch 
of. the composition of the first example but 
60 without incorporated water may have the 
pore producing liquid introduced by soak- 
. ing in warm water for example for about 
J hour. During the initial stages of its cure 
or set porosity is developed but not as uni- 
65 formly as desirable. This method is not 


deemed desirable but is comprehended in the 
broad invention. 

It seems therefore that the invention ^ 
applicable to vulcanizable rubber composi¬ 
tions generally and that the temperature 70 
and duration of cure may be varied widely 
to suit the composition selected. 

Instead of vulcanizable rubber, nitro¬ 
cellulose may be employed as the fiber 
binder. The following: 75 

Pyroxlyin_ 12 grams. 

Castor oil_ 12 ” 

Cotton fibers (wet)_ 10 ” 

Amyl acetate_ 200 c. c. 

Benzol_125 c.c. 

Carbon black__ Igram. 

may be made into a porous imitation leather. 

The pyroxylin and castor oil may be dis¬ 
solved in amyl acetate and thinned with 85 
benzol to a relatively fluid consistency, and 
the wet fibers stirred in. The mix may then 
be spread on fabric with a knife or “spread¬ 
ing” machine and dried between coats at a 
temperature of approximately 100® C., as 30 
many as twenty-five coats being applied if 
desired. 

In this connection it is noted that nitro¬ 
cellulose may be blended with a vulcaniza¬ 
ble rubber composition and so as to extend 35 
throughout the thickness of the sheet, or as 
an intermediate coat between the phtstic 
base, and the finished surface or as a finish¬ 
ing coat on the rubber alone or blended. 

With upholstery where a surface not ffic- ^33 
tionally opposing sliding contact is desir¬ 
able, a cellulosic surface dressing is of ad¬ 
vantage. 

A permeable sheet material may be pro¬ 
duced by incorporating gas. This has been ^35 
mentioned already in the making of a very 
thin sheet, it having been found possible to 
entrap air with dry fibers into the naphtha 
softened plastic on the mill. But as before 
intimated, this procedure does not yield uni- ^^3 
form results, and is not as reliable as the 
methods involving the use of a liquid, es¬ 
pecially a non-solvent, such water, to 
produce porosity or permeability. More 
satisfactory results with air or gas may be 115 
obtained with the plastic or vulcanizable 
rub^r of a fluid like consistency permitti ng - _ 
the fibers (either wet or dry, but the former 
preferably), to be stirred thereinto. The air 
or gas in this case is entrapped with the 120 . 
fibers during the stirring operation. If de¬ 
sired, the air entrapped with the fibers may 
be augmented by blowing or otherwise dis¬ 
seminating free-air into the mixture. Or the 
entrapped air may be supplemented by ill- 126 
eluding in the compound light, air-occlusive 
materials, such as magnesium carbonate, . 
approximating the weight of fibers em¬ 
ployed, which latter by weight, preferably 
approximate the amount of. rubber in the ce- *130 
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merit. The more or less fluid batch obtained 
may be sheeted as desired with a knife or on 
a spreading machine having a steam chest 
in rear of its immersion rolls on which chest 
6 the sheet may be passed and dried so as to 
leave the sheet porous. If vulcanizable, the 
sheet is then preferably, but not necessarily, 
subjected to a vulcanizing heat. 

The product of all the various methods 
10 above outlined is a transpiratory or air-per¬ 
meable sheet material freely flexible and in 
most cases having the appearance and feel 
of leather, and su^tantially its resistance to 
abrasive scuffing. It will not absorb water 
15 to an objectionable extent and ordinarily 
hardly to an appreciable extent depending 
of course upon the diameter of the pores. 
Its heretofore-unattainable-property of pass¬ 
ing air or water vapors renders it practical 
20 as a substitute for leather, and therefore 
adaptable for articles of wearing apparel 
'to a degree not attained by its predecessors. 
The porosity, transpiration, or air-permea¬ 
bility (however its “breathing” quality may 
25 termed) is believed to be due to the ex- 
‘pulsion'of aeriform fluid (vapors of the wa¬ 
ter or mingled vapors of solvent and air or 
other gas, or of the air or gas alone) prior 
to the complete setting of the material in a 
^ 80 permanent serviceable condition. The ex¬ 
pulsion occurs before set or vulcanization 
has reached the stage of sealing off or case 
hardening the sur&ce of the sheet. The 
pores or op^ings are minute, being scarcely 
85 visible, but they impart to the fini^ed sheet 
. the appearance and feel of leather, giving 
as it were a “grain.” By suitable embossing 
the material may be made in imitation of 
almost any variety of leather. 

40 -If .the proportion of fibers is varied, the 
physical ^pearance of the material may be 
altered. Insole stock for instance, more 
nearly resembling felted materials than 


leather, can be made from 
45 Parts. 

Pale crepe_ 100 

Zinc oxide_ 30 

Sulphur_ 1 

Tribenzyltrimethylenetriamine 3 

50 Dibutyldixanthicdisulphide_ 5 

Ground rags_ 150 

Water_ 75 

Solvent naphtha_ 75 


55 Instead of tribenzyltrimethylenetriamine in 
the above formula, aniline in the same pro¬ 
portion may be employed as an accelerator, 
where it has no intolerable effect on the 
colors employed, ^e materials may be 
60 compounded pn a mill or mixer, then sheeted 
on a calender according to the steps first 
detailed, and cured in twenty to thirty min¬ 
utes at a rising temperature to 200® F. 

Taking calfskin as a standard, and as¬ 


suming its transpiration or air permeability 65 
is 100, sheet material made by incorporating • 
a gas or air has been obtained with a trans¬ 
piration substantially as big^h as leather. 
With water incorporated to “blow” or pro¬ 
duce pores, a transpiration of 200 or even 70 
higher may be obtained. Tests for trans¬ 
piration may be made by placing water in a 
container with the material covering the 
mouth and above the surface of the water, 
the margins being hermetically sealed. The 75 
container may then be allowed to stand for 
twenty-four hours at a temperature of about 
20 ° C. The loss in weight due to the pas- • 
sage of water vapor out through the mate¬ 
rial to. the exterior forms a basis of com- 80 
parison with leather which had been sub¬ 
jected to the same treatment. 

In the basic or Inroad process the first com¬ 
mon step is to mix filler and plastic mate¬ 
rials and distributively incorporate fluid 85 
therein. The preferred procedure is to mix 
the ingredients on a mill or in a mixer or 
^th and to incorporate water as the “blow¬ 
ing” agency. Such a course is more prac¬ 
tical at the factory,'^elds-a umform prod-^W- 
uct for any selected coniposition, and re- 
Quires the least expense, llie batch may be 
thus prepared in a calenderable condition 
and calendered in sheet form alone or onto 
either a. permanent or a temporary backing 95 
and the procedure is feasible for the manu¬ 
facture of insole material where there is a 
lerge field for its use. Water hitherto re¬ 
garded intolerable acts with surprising ex¬ 
cellence as a pore producing agency. It is 100 
cheap, available, and reliable, and permits 
embossing or dressing the surface of the 
sheet stock before vrQcanization or before 
complete setting in a wider variety of ways 
without danger of alterin^g the porosity, 105 
which property, in its use, is not developed 
until the sneet is subjected to heat; Where 
the incorporated fluid is air, the ethbossing 
and dressing is liable to alter the porosity 
and the final permeability is uncertain. But lio 
. with water or its equivalent, the surface may 
be embossed with impunity or dressed with 
nitro-cellulose or suitable varnish. The va- 
ors of water may be relied upon to pro- 
uce porosity not only throughout the base 115 
composition but also through the surface 
dressings, the sheet being porpus or per- . 
meable through and through. 

The second general step in the method, to 
wit, sheeting the mix, comprehends rolling 120 
oir spreading the plastic (with a calender or 
a spreading nmcnine), and in the former 
case at least either alone or onto a fabric 
backing or onto a temporary backing that 
is subsequently stripped. Insole stock, for 125 
instance, is preferably or rather more 
cheaply made without a backing. Imitation 
leathers, on the other hand, desirably have 









tensile strength approximating if not equal¬ 
ing or surpassing the particmar leather to 
be supplanted and are. preferably^ made by 
applying the mix to a fabric bacMng of ap- 
5 propriate strength and texture. And while 
it is prefei^d to apply the mix to-only one 
side of the fabric, both sides of the fabric 
may be coated. Calendering is of coilrse 
preferred to spreading but the latter has 
10 limited fields of usefulness. 

The next step, ex^lling the incorporated 
blowing agency, may be performed in any 
suitable manner preferably however in the 
“spreader” process by passing the sheet onto 
15 a steam chest and in the “calendering” p^- 
ess in the first stages of the curing operation. 
But however effected it is essential to expel 
or “blow” a sul^ntial portion at least of 
the incorporated fluid out of the sheet be- 
20 fore the plastic sets or hardens. All need 
not be expelled at this time. Care must be 
exercised to guard against “case” or “skin” 
hardening, i. e. surface setting, before the 
porosity has been adequate^ developed. 
26 The porosity develops in the nrst few min¬ 
utes and is usually complete in about ten 
minutes even when water is used. 

When the spreading method is followed 
expulsion of the incorporated fluid wcurs 
30 on the steam chest (if used) and n^essitates 
careful manipulation of the sheet in getting 
it into a heater, if the plastic is vulcanizable. 
If the plastic is not vulcanizable, the sheet 
may be completely set on a steam chest or 
35 by standing for a suificient length of time 
at a suitable temperature, the higher the 
temperature the shorter time consumed^ in 
completely setting the sheet. But very high 
temperatures over say 250° to 300° F. are 
40 dangerous and are to be avoided. 

In any case, the expulsion of the incx)r- 
porated fluid should be effected in the ab¬ 
sence of substantial mechanical pressure, 
i: e. confinement by metal preventing free 
45 exit of the incorporated pore producing 
fluid. 

The final step is to set the sheet. If the 
plastic is vulcanizable this may take place 
in a room at ordinary temperature or higher, 
60 or in a shoe-type of heater," or in open steam, 
or while the sheet is buried in talc, or in kUy 
other suitable manner, depending of course 
upon the curatives employed and the pres¬ 
ence or absence of an accelerator. If the 
55 plastic is not vulcanizable the setting may 
take place at ordinary room temperatures,' 
but'preferably at temperatures elevated to 
suit it. It is also advisable to set the sheet 
while free of substantial mechanical pres- 
60 sure so ^ not to idter its porosity, Imt a mild 
mechanical pressure not preventing a scTb- 
stanti^ escape of trapped air dr vapor may 
be used particularly with incorporated liquid 
such as water where the pomposition and 


thickness of the stock permits and a high * 
porosity is not sought. *. 

The preferred plastic is a vulcanizable 
rubber composition and quick curing (that 
is to say, curable in a short time of twenty 
to, thirty minutes, at a temperature of not 70 
more than 200° F. and preferably less). But 
vulcanizable rubber compomtions in genend, 
not quick curing, may to employed. In ite 
broadest aspects the invention, however, is 
not limited to rubber compositions but in- 75 
eludes plastics that may be set in a perma¬ 
nently pliable condition. An example of a 
suitable pyroxylin compound has be^ given 
which may be renders porous a^r the 
underlying principle in this invention. 80 

Broadly, the invention comprehends the 
use of any suitable fluid for obtaining poros¬ 
ity. Water, air and gas have been men- 
toned. But any liquid non-solvent of the 
plastic and having a high vapor pressure, 85 
such as alcohol, or 'aqueous solutions vapor¬ 
izable at certam dinerent degrees of tem¬ 
perature, may be employed so long ^ the 
substance in solution does not deleteriously 
modify the action of other ingredients in the 80 
compound selected. The poroaty. of the 
product varies with the composition of the 
batch both as to proportions, nature and 
amount of the ingreoients particularly of 
course the plastic binder and fibers. By the 85 
methods oi manipulation the product is al^ 
effected but experience in a snort time will 
enable this fector to be controlled. The 
easiest way to regulate the deg^ of poros¬ 
ity is to vary the,amount of incorporated 100 
pore producing agent and of the various ones 
mentioned water is the best. ! ' • 

Solvent naptha, that is the distillate of 
coal tar having a jailing point between 300° 
and 400° F., is the preferred softening agent 105 
as it facilitates incorporation of fibers on the 
mill or in a mixer in the formation of a 
calenderable mass, and permits mechanical 
working of quick-curing rubber compounds* 
but any of the so called solvents or softeners HO 
of rubiber appear to be equivalents of the 
solvent naptha in that they soften; the coal’ 
tar hydrocarbons such as benzol, toluol, xylol, 
napthalene, anthracene, or anthracene. oil— 
and the aliphatic hydrocarbons chiefly pe- 115 
troleum products such as naptha, gasolme or 
kerosene oil. The softening agent also as-, 
sists in obtaining porosity. 

The preferred filler material- is cotton 
fibers, such as may be derived by mndixm 120 
rags. Not more than 2J parts of fiber toil 
part of rubber or plastic binder should be 
used, the less fiber the greater the pliability 
and tenacity of the. sneet. Ordinarily tTO 
fibers will be ground before incorporation 125 
into the plastic but to a certain extent the 
mixing operations may be. relied upon to 5 
reduce the fibers to the proper state of fine- 


ness. Other fibrous materials that may be 
satisfactorily used are mechanical wood 
pulp, chemical wood pulp, newspaper, cot¬ 
ton linters, and hull fibers. Any vegetable 
5 or animal fiber is apparently available. 

The thickness of the sheet product having 
the desirable breathing property may tS 
varied T^idely, jwrosity having been obtained 
m the calenderinff method and using water, 
10 in a sheet as much as one-half an inch thick. 

. Ordinarily however, the sheet product will 
be comparatively thin, if a backing is em¬ 
ployed about twice the thickness of the fab¬ 
ric alone,, and in the case of insole stock 
16 about one-sixteenth of an inch thick. The 
“blowing” or expulsion, of tlie pore produc¬ 
ing agency seems to increase the thickness 
of the stock. 

In the foregoing^ it has been endeavored 
20 to fully and explicitly disclose the nature of 
the invention which is believed broadly new. 
It is to be understood therefore, that the 
same is not limited to any details not essen¬ 
tial to the production of a pliable porous 
25 s h ee t m at eri al, and reference should be made 
' to the claims for ah understanding of its 
scope. 

In the claims the expressions “perma- 
nendy pliable” and “permanently porous” 
80 have b^n used to denote properties that 
are retained by the jproduct during its no^ 
mal life or service and not everlastingly tor 
all time. 

Having thus described our invention, 
36 what we claim and desire to protect by Let¬ 
ters Patent is: « 

1 . An artificial pliable and air-permeable 
sheet material of plastic-bound unwoven and 
unfelted fibers. 

40 2. An artificial pliable and air-permeable 

sheet material of plastic-bound unwoven and 
unfelted fibers having substantial resistance 
to abrasion. 

3. An artificial pliable air-permeable imi- 
46 tation leather consisting of unwoven and un- 
felted fibers bound by plastic and secured to 
^ a strain residing backing. 

^ 4. An artificial air-permeable sheet mate¬ 
rial consisting of unwoven fibrous material' 
50 bound by vulcanized rubber composition. 

• 5.' An artificial pliable and air-permeable 
sheet material consisting of unwoven fibrous 
material bound by vulcanized rubber compo¬ 
sition^ and having substantial resistance to 
56 abrasive scufiing. 

6 . An artificial pliable and air-permeable 
sheet material consisting of unwoven fibrous 
material bound by vulcanized rubber compo¬ 
sition and having sul)stantial resistance to 

60 abrasive scuffing and of a leather-like grain. 

7. An artificial pliable and air-permeable 
sheet material consisting of unwoven fibrous 
matenal bound by vulcanized rubl)er com¬ 
position and having substantial resistance to 

66 abrasive scuffing and the appearance and 


feel of leather adapted to the same kind of 
service. . 

8 . An artificial pliable air-permeable imi¬ 
tation leather consisting of fibers bound by 
vulcanized rubber composition and to a 70 
strain-resisting backing. 

9. A pliable porous £eet material contain¬ 
ing fibers and binding vulcanized rubber 
composition, the weight of fibers being not 
more than 2^ times the weight of rubber in 76- 
the composition. 

10 . A pliable porous sheet material con¬ 
sisting ot fibers embedded in vulcanized rub¬ 
ber, TOiind to a fabric backing, and surfaced 
with nitro cellulose, the whole being air- 80 
permeable. 

11 . An artificial air-peimeable and per¬ 
manently flexible sheeted material of un¬ 
woven and unfelted fibers bound together by 

a plastic and substantially non-absorptive of 86 
water. 

12 . That method of making a permeable 
sheet material which includes mixing fibrous 
and plastic materials and distributively in¬ 
corporating, fluid therein^ sheetii^ .the mix, O.O... 
gently expelling incorporated fluid with the 
sheet substantially imconfined by rigid metal 
members, and finally setting the sheet in a 
pliable permeable condition.. 

13. That method of making a permeable 96 
sheet material which includes mixing fibrous 

'^nikterial and vulcanizable rubber composi¬ 
tion and distributively incorporating fluid 
therein, sheeting the mix, subjecting the 
sheet to sufficient heat to gently blow aeri- lOO 
foym fluid therefrom and leave it porous 
without confining metal restricting the exit 
of the fluid, and finally completely vulcaniz¬ 
ing the sheet at a temi>eniture suited to its 
composition. 105 

14. That method of making a permeable 
sheet material which includes mixing fibrous 
and plastic materials and distributively in¬ 
corporating fluid thereiii,^ sheeting the mix 
onto fabric, gently expelling incorporated 110 
fluid with the sheet substantially unconfined 

by rigid metal members, and finally setting 
tne sheet in a pliable permeable condition. 

15. That method of making a permeable 
sheet material which includes making a mix 116 
of calenderable consistency of fibrous plastic 
and- a disseminated blowing agency, calen¬ 
dering the mix to form a sheet of the desired 
thickness, gently expanding and expelling 
the blowing agency while the sheet is sub- 120 
stantially free of confining metal, and finally 
setting the sheet in a pliable and porous con¬ 
dition. 

16. That method of ipaking a permeable 
sheet material which includes making a mix 125 
of calenderable consistency of fibrous mate¬ 
rial and vulcanizable rublier composition and 
distributively incorporating a blowing 
agency therein, calendering the mix to form 

a sheet of the desired thickness, gently ex- 130 
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pandin^ and expelling the blowing a^ncy 23. That method of making a permeable 65 
while the sheet is substantially free oi con- sheet material which includes making a cal- 
fining metal, and finally setting the sheet enderable mix of rubber composition, quick 
in a pliable and. porous condition. curu^ ingredients, fibers, a softening agent . 

.5 17. That method of making a permeable facilitating mixing and calendering, and a 

sheet material which includes mixing fila- liquid non-solvent of rubber, calendering out 70 
mentary and plastic materials and distribu- a sheet of the mix, finishing the surface of 
tively incorporating a vaporizable liqmd the sheet as desired, subjecting the sheet to 
therein, sheeting the mix so as to retain d^- heat so as to expel vapors of the non-solvent 
10 semmated a substantial portion of the liquid, liquid and form mmute passages there- 
subjecting the ^eet to neat sufficient to ex- through, and finally vulcanizing the sheet 75 
pel vapors at least of the liquid, and finally completely. 

setting the sheet permanently pliable and , 24. That method of making a permeable ^ 

porous. I sheet material which includes making a cal- . 

15 18. That method of making a permeable > enderable mix of materials including rub- 

sheet material which includes mixing fila- her, quick.curing igredients, fibers, solvent 80 
mentary material and vulcanizable rubber naphtha and water, calendering the mix to 
composition and distributi^ely incorporat- form a sheet, subjecting the sheet to heat so 
ing a vaporizable liquid therein, sheeting the as to expel vapors of retained water and 
20 mix so as to retain disseminated a substan- ; form pores therethrough, and finally com- 
tial portion of the liquid, subjecting the pletely vulcanizing the sheet in a porous, 85 
sheet to heat sufficient to expel vapors at pliable and serviceable condition, 
least of the liquid, and finalfy settmg the 25. That method of making a permeable 
sheet permanently pliable and porous. sheet material which inclu<ms mAkiiig a 

25. . 19. l^at method of making a permeable calenderable mix of materials inducfing rub- 
sheet* material which includes makmg a sub- ber, ouick curing material, fibers, solvent 90 
stantially uniform and cohesive mix . of naphtha, and water, calendering the mix 
fibrous and plastic materials and of a liquid onto one or more surfaces of a strain resist- 
non-solvent of the plastic, sheeting the mix ing flexible sheet, subjecting the sheet to 
30 so As to retain di^minated a substantial heat so as to expel vapors of the water and 

g ortion of the liquid, subjecting the sheet to form pores therethrough, and finally com- 95 
eat sufficient to expel vapors at least of pletely vulcanizing the meet in a porous, 
the liquid, and finally setting the sheet per- .pliable and serviceable condition, 
manently pliable and porous. ^ 26. That method of making a pliable 

35 20. That method of making a permeable transpiratory sheet material which includes 

sheet material which includes makmg a sub- makmg a sheet of fibrous and plastic ma- 100 
stantially uniform and calenderable mix of terials and incorporating a vaporizable 
fibrous material and vulcanizable rubber liquid therein, expelling vapors of tne liquid 
composition and of a liquid non-solvent of so as to tender the sheet porous, and finally 
40 the rubber, calender!^ the mix to form a settingthe sheet in a pliable porous c<»idition. 
sheet and retaininsr disseminated a substan- 27. lliat method of midansr a neimeable 105 


to heat sufficient to expel vajkirs at least of sheeting co-mingling fibers and plastic ma- 
the liquid, and finally setting the sheet per- terials, and setting the sheet in a porous 
45 manently pliable and poroi:^. - permanently serviceable condition. 

21. Tha;ib method of making a permeable 28. That method of making a permeable 110 
sheet material which includes nmkmg a sub- and pliable sheet material which includes 
tantially uniform and cohesive mix of maki^ a porous sheet of fibers and vulcan- - 
fibrous and plastic materials and of water, izable rubber composition, and completely 

59 sheeting the niix so as to retain dissemiirated~'^vu]canizing the ^eetrwli il ^ po rot i s m ~ a p er- - 

a substantial portion of the liquid, subject- manently pliable and transpiratory con- 115 
ing the sheet to heat sufficient to expel vapors ditionl 

at least of the water, and finally settii^ the 29. That method of incorporating fibers 
sheet permanently pHable and porous. in a batch of vulcanizable rubber composi- 

55 22. That method of making a permeable tion which includes, adding to the vuican- 

sheet material which includes making a sub- izable rubber composition a softening agept 120 
■ stantially Uniterm and calenderable mix of reducing its viscosity, and distributively ih- 
fibrous material and vulcanizable rubber corporating fibers in the composition while 
composition and of water, rolling out a sheet in a softened condition, 
of the mix so as to retain dissemmated a sub- Signed at New York, New Yjork, this 25th . 
stantial portion of the liquid, subjecting the day of March, 1921. 

sheet to heat sufficient to expel yapors at _ 

least of the water, md finally setting the c. WI LLIS A. GI BBON S. 

' sheet permanently pliajj^le and porous. HERMAN W. BITTEB. 
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ADHESIVB BUBBEB COMPOSITION. 

V 

No Brawinsr. Application filed September 18, 19S4. Serial No. 738,553. 

This invention relates to a new and im- means of a colloid mill or other mixing ma- 
proved composition of matter and more par- chine. Any mineml oif can be substituted 
ticularly an adhesive composition containing for the spindle oil although it is desirable to 5 .% 
rubber. use a non-volatile oil. The mineral oil can 

6 Various adhesive compositions have hereto- be dispensed with and the heated resin dis- 
fore been proposed and used in the arts gen- persed in water. While the proportions may 
erally, for instance in making single and be widely varied to meet the requirements 
double textures, in securing backings to fac^ of the use ta which the adhesive is to be put, 
ing material, in cementing the welts to shoe the following forms an adliesive composition 
10 sol^, in pasting labels on containers, in join- suitable for some purposes:— 

ing the margins of bags, etc. The present in- v 

vention aims primarily to provide a new and 

imprpv^ adlieave composition which may Cumaron" 20 *-‘' 

widely vaned. in character but m ite pre- g _ __ 

Jk™} « ““‘I Rubber (in the foi-m of latex containing 

tacky, the latter whether partially or com- ' 100 

pletely dried on the materials_to be secured s 

together or treated therewith. The improved ‘ ^ ^ 70 

composition is cheaper than rubber cements Tlie viscosity of the composition may be 

20 heretofore used, is not inflammable, and has modified and controlled by the addition of 

good ageing properties both before and after thickening and stabilizing agents which can 

application.. be added to latex without upsetting its sta- 

With the preferred embodiment in mind bility, that is, such ^ms for instance as 75 

and without intention to limit its scope more tragacanth, Arabic, Senegal, Karaya and 

25 than is required by the prior art, the inven- agar-agar, Iceland moss, Irish moss, casein, 

tion briefly stated consists in an intermixture saponin; or such chemical thiclceners and ’ 

of an aqueous dispersion of rubber and the stobilizers for rubber dispersions as sodium 

resinous polymerization products of the mid- silicate wliich is disclosecl in a i>ending ap- 30 

die fractions of coal tar, preferably fractions. plication Serial No. 720,732, filed June 9,19^. 

30 between 150® C. and 200 ® C., and desirably 2-5 gi*ams of Karaya gum for instance may 

also a thickening and stabilizing agent for be soaked in about 100 cos. of water and a gel 

modifying the viscosity of the composition, thereby obtained. Tlie cumaron resin is 

Generally it is prefeired to increase the pene- emulsified while melted, preferably in the $5 

trating power of the composition by incor- presence of a small proportion, around 1 . 0 %, 

35 pointing water soluble sul^onated vegetable of a protective colloid such as glue and in the 

oils. presence of a small quantity, around 0.5%, of 

In carrying out the invention an adhesive an emulsifying agent such as sodium or pfotes- 

composation may be prepared by emulsifying sium oleate or equivalent soapr-Any-sn i t able g y- 

in water cumaron i^n, which is a mixture apparatus may be employed to eff^t the 

40 of Pard-enmaron and Paid-indene and the emulsification such as a colloid mill. While 

polymerized homologues of cumaron and in- the emulsion of cumaron resin is still hot, it . 

dene, the resin having a melting point be- is combined with the gel of the Karaya gum 

tween 20 ® and 100 ® C., preferably 40® C., and in water in a high speed emulsifier to secure 95 

adding it to rubber latex. The emulsion of a thorough intermixture^ After the emulsion 

45 cumaron resin may be prepared as convenient, of cumaron resin and the gel of Karaya gum. 

for instance by melting the cumaron resin hkve been intermixed the mixture is flowed 

by heat and sub^uently adding a small per- to cool to room temperatures before, being 

centime of a mineral oil such as a medium added to the latex. Upon cooling the mix-. 100 

spinme oil m order to dissolve and dilute the tnre is added to the latex with gentle agitation 

so resin and dispersing the solution in water in and preferably the composition is allowed to 

the presence of an emulsifjring agent such as age four or six hours. While the propor- 

apapu Dispersion can be acomnplisb^ by tions of the ingredients may be varied widely 
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to meet the requirements of the contemplated 
use. the following has been found satisfactory 
and is given for the sake of illustration: 

Parts? 

K by weight. 

"Water_ 260 

Parts <lry 
by weight. 

Karaya gum_ 2-5 

Parts 

10 ^ by weight. 

Cumaron resin_— 25 

Spindle oil_ 17 

Rubber in the form of latex containing 

33% solids_ 100 

15 Glue- % 

Water soluble soap_ % 

A composition so prepared is remarkabl}’^ 
stringj^, quite sticky or tacky when dried, 
smooth and viscous, and as it is suitable for 
a wide variety of uses is the preferred form 
of the composition. 

Generally stated the function of the cuma- 
’ ron resin is to render the pi-oduct sticky. 
The Karaya gum, if used, as is preferable, 
makes the conr^ition smooth, string' and 
more viscous. By suitably governing the pro¬ 
portions of Karaya gum the viscosity and 
limpidity of the composition may^ be con¬ 
trolled. "Karaya gum apparently increases 
the tackiness producing action of the cuma¬ 
ron resin on the rubber without at the siime 
time decreasing the stability of the compo¬ 
sition. 

Preferably but not necessarily, a water 
soluble oil such as sulphonated castor oil, may 
l>e used in addition to the spindle oil (which 
is not soluble in water) to increase the pene¬ 
trating power of the adhesive composition 
and therebv to better the anchorage of the 
adhe.«5ive to the material (leather, fabric, etci) 
to which it is to be applied. In some cases 
also a water soluble sulphonated vegetable 
oil may be used in place of the spindle oil. 

_ If a sulphonated vegetable oil is employed, 
it ma}" be used in quantities suitable to obtain 
the maximum adhe.sion such as approxi¬ 
mately 5 parts by w’eight on 100 parts by 
weight of rubber. 

Pillei*s, vulcanizing agents, and preserva- 
tives, may be and preferably: are used as de¬ 
sired to enhance the qualities of the final com¬ 
position and to suit the particular require- 
' ments of the use to which the adhesive is to 
be put. Such fillers as whitings, bary’tes, 
clays, iron oxides, and the like may be em¬ 
ployed. They are prefei*ablv formed into a 
paste with water inteimixed with the latex. 
Of course the quantities introduced may be 
varied and preferably left to the discretion 
of the manufacturer. Vulcanizing agents 
such as suli)hur may be, and desirably are 
employed where a vulcanized union is wanted 
in the materials to be secured together or 
treated and sulphur alone or with accelera- 
tors such as zinc oxide, litharge, organic ac¬ 


celerators, or other agents may be incorpo¬ 
rated in the composition, preferably as with 
fillers by forming into a paste with water and 
adding the same to the rubber latex. To pre¬ 
vent putrefaction a preservative siich as so- 70 
dium .fluoride, phenol, sodium benzoate, or 
similar materials, may be added to the com¬ 
position after it has been completed or during 
its manufacture as convenient Only small 
percentages—up to aliout one-half of one per 75 
cent in the case of sodium fluoride—of such 
preservatives are necessary. By way of ex¬ 
ample only, a satisfactoi-y adhesive compo¬ 
sition containing fillers, vulcanizing agents 
and preservatives can have the , following so 
composition: 

. c, Parts 

by weight. 

Rubber in the form of latex contain¬ 
ing 33% solids_100 

Cumaron resin___ 25 ^ 

Spindle oil- 14^ 

Kai*a 3 ’a gum_ . 17 • 

Glue---,_ . 67 

Sodium oleate__;67 

Phenol_—__.._ .33 

Sulphonated castor oil_ 2 

Gilders whiting_ 25 

Sulphur_ 5. 

Zinc oxide_^ 1 

95 

The adhedve composition of the present 
invention may be widely varied in its phys¬ 
ical characteristics by changes in the pro^xir- 
tions of the ingredients but in its.preferred 
form the composition is stringy, sticky when 100 
d ried, smooth, viscous, and stable. The tacki¬ 
ness of the composition is quite remarkable ’ 
and it is to be noted that the tackiness persists 
whether tlie composition has been dried (by ’ 
complete evai^oration of the water content or 105 
liquid men.struum) or is only partially dried. 
Thi.s characteristic is quite valuable for man¬ 
ufacturing purpo.ses since it enables produc¬ 
tion to be speeded up. 

Wliile it is preferred to employ rubber 110 
latex in a natural, diluted or concentrated 
form, any aqueous dispersion of rubber, such 
as artificially prepared latex, may be em¬ 
ployed, and the claims are to he so under¬ 
stood. 115 

In the above it has been endeavored to ^t 
forth the invention with sufficient paificular- 
ity to enable one skilled in the art to practice 
tlie same but it is to be understood that the 
invention is believed to be broad in scope and 120 
' is not intended to be limited to the specific in¬ 
gredients and proportions above set forth in 
detail. It is preferred to employ the resinous 
products of the partial or complete polymeri¬ 
zation of certain aromatic carbon compounds, 
particularly indene, cumaron, and their 
isomers. These compounds are produced as 
such in the fractional distillation of coal tar, 
and thev may also be prepared svntheticallv. 
"Whe^i prepared by distillation from coal tar 
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or synthetically thejr are polymerized by 
means of heat or by mine^ acids, preferably 
sulphuric acid. Sulphuric acid when addea 
to a solution of these substances forms a ik>l- 
5 ymerized resinous material. In the case of 
the polymerization of a coal tar distillate 
boilin" between approximately 150® C. to 
200 ® C. the polymerized material contains a 
mixture of Pard-cumaron, Pai4-indene, meta- 
10 styrene and the polymers of the homologues 
generally of cumaron and indene which occur 
in the coal tar distillate. .A partially poly¬ 
merized coal tar distillate is ^tisfactory for 
increasing the tackiness of rubber. The exact 
15 chemical composition varies with the source 
of the coal tar. Cumaron resin from what¬ 
ever source it is obtained is contemplated as' 
tirell as the individual component thereof 
such as Para-indene. Coal tar distillate boil- 
20 ing outside the range of 150® C. to 200 ® C. 
yields polymerized resinous material suitable 
for the purposes of this invention. Par4-inr 
dene is believed to be the most valuable ingre¬ 
dient but similar polymerization products or 
25 mixtures ai’e comprehended. To thicken the^ 
composition any of the gums or agents for the 
purpose above set forth may be employed, or 
^ glue or colloidal clays. Tooncrease the pcme-r 
tratihg power of the composition, and in lieu 
30 of sulphonated castor oiL any agent may be 
employed which is miscible with water and 
oils, ceases, or waxes, such for instance as or- 
thotmuidine, sodium sulphanilite, thiourea, 
sulphonated olive oil, and sulphonated cotton 
35 ^ed oil. Reference is theremre made to the 
accompanying claims for an understanding 
of the scope of the invention. . 

Having thus described my invention what 
I claim and desire to protect by Letters Pat- 
40 ent Ls:— 

1. An adhesive composition comprising an 
aqueous dispei*sion of rubber containing an 
emulsion of a resinous polymerization pr 6 d- 
uct of a coal tar distillate, said product con- 

45 taining cumaron resin. 

2. An adhesive composition comprising an 
aqueous dispersion of rubber confining an 
emidsion of a resinous product containing 
Para-indene. 


3. An a^esive composition compridng an 5 C 
aqueous dispersion ot rubber contidning an 
emul^on of a resinous polymerization prod¬ 
uct of a fraction of a coal tar distillate boiling 
between approximately 150® C. and 200 ® C. 

4. An adhesive composition comprising an 55 
aqueous dispersion of rubier containing an 
emulsion containing Para-indene. 

5. An adhesive composition comprising an 

aqueous dispersion of rubber containing an 
emulsion cumaron resin. 60 

6 . An adhesive composition comprising an 
aqueous dispersion of rubber containing an 
emulsion of cumaron resin, and a thickening 
agent for the aqueous dispersion. 

7. An adhesive composition comprising an 65 
aqueous dispersion of rubber containing an 
emulsioh of cumaron resin, and water soluble 
gum. 

' 8 . An adhesive composition comprising an 
aqueous dispersion oi riibber confining an 70 
emulsion of cumaron resin, and Karaya gum. 

9. An adhesive composition comprising 
rubber latex, Para-indene and a water soluble 
gum. 

10 . An adhesive composition comprising 75 
rubber latex, emulsified cumaron resin, Ka¬ 
raya gum, and a'water soluble oil. 

11. An adliesive'composition comprising 
rubber latex, emulsified cumaron resin, Ka¬ 
raya gum, and a water soluble sulphonated go 
oil. 

12. An adhesive composition comprising * 

rubber latex, emulsified cumaron resin, Ka¬ 
raya gum, and water soluble sulphonated cas¬ 
tor on. . 85 

13. An adhesive composition comprising 

an aqueoi^ dispersion of rubber containing 
an emulsion of the polymerization producte 
of coal tar oils containing indene and its 
homologues. • . ^ 

14. An adhesive composition comprising 

an aqueous dispersion of rubber, polymerized 
material containing Para indene, a thicken¬ 
ing agent for the aqueous dispersion, and a 
water soluble oil. 95 

Signed at New York, county and State of 
New York, this 15th day of September, 1924. 

MERWYN C. TEAGUE. 
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My invention relates to a new form of 
cement and its method of manufacture, and 
more particularly to a cement of the type 
used for temporarily securing sheets of ma- 
§ terial in a predetermined relation upon a 
common backing sheet. Cement of this char¬ 
acter is used by artists, engravers, ad writers, 
printers, designers, editors, and others in ar¬ 
ranging designs or printed matter upon 
10 make-up sheets or bacK grounds and it is ob¬ 
vious the cement must be of a character which 
will permit removal'and rearrai^ement of 
the various sheets carrying the printed mat¬ 
ter or parts of the design without damage to 
16 the sheets or the backing on which they are 
placed, without losing its adhesive properties. 
The cements now in use for this purpose have 
a tendency to stain and otherwise damage the 
surfaces to which they are applied and for 
20 this reason the prior cements have been un¬ 
satisfactory where it is desired to use works 
of art, such as water colors, oil paintings, or 
etchin^^ as i^e basis upon whicn to aiMnge 
advertismg or other printed matter in the 
26 production of electrot^es or other printing 
surfaces. 

It is among the objects of my invention 
to provide a cement of the character de¬ 
scribed whici ^all not stain or otherv^e 
30 damage the surface to which it is applied 
inclu<Sng works of art and the like, and "v^ch 
will ret^ its tacky character indefinitely, 

■ permitting ea^ removal and rearrangement 
of the matter applied to the foundation sheet. 
35 I have found that a cement formed of 
properly heat-treated crude rubber dissolved 
m any of the well known rubber solvents 
forms a satisfactory cement for the above 
purpose. While not necessary in accomplish- 
40 ing the derixod result I prefer to add a small 
amount of resin to the rubber solution for 
reasons later pointed out. Any type of crude 
rubber and any of the well known rubto 
solvents not inherently of a character which 
45 would produce a stam may be used but I 
. prefer to use as the rubber constituent the 
mest quality of dried pale crepe and an oil 
distillate such as 70^ Baum4 gasoline as the 
solvent. When a'resin is add^ I prefer to 
60 use colophony. Naming for the purposes of 


illustration the preferred materials, my 
method of procedure is as follows: 

. First quality pale crepe is given a heat 
treatment to partially break down or deg- 
radate the rubber, that is, change it from 65 
a higher state of j^lymerizaticji to a lower, 
the result being an increase in plasticity. 
This heat treatment, which I believe is en¬ 
tirely new in cement work, consists in sub¬ 
jecting the crepe to a steam pressure of from 60 
60 to 90 poimds per square inch at a tem¬ 
perature of substantially 330 degrees Fahren¬ 
heit for a period of about 30 minutes. A high 
pressure steam chamber such as A conven¬ 
tional devulcanizer is used for this purpose. 65 
It is to be noted that the rubber is used di¬ 
rectly in making the cement without any 
mechanical masticating in its preparation. 

I then dissolve from 8 to 20% of the heat- 
treated crepe in from 70 to 90% of an oil dis- 70 
tillate such as 70° Baum4 gasoline. To this 
solution is then added from .2 to 3% colo¬ 
phony or other resin. The mixture is then 
churned or agitated until a smooth consist¬ 
ency is secured. T^ile as above pointed out 76 
the exact prpportions of material may be-va¬ 
ried over substantial limits, the proportions 
which I find preferable are as follows: 

Per cent 

Heat-treated in the manner above crepe 12 80 


70° Baume gasoline-87.5 

Colophony - -5 


The degradation of the crude rubber per¬ 
mits a larger amount of the rubber to go mto 35 
solution, resulting in a solution of a more 
resinous consistency, of greato body and in- 
creased tackiness. ITie addition of the i^all 
amount of colophony increases the tackiness 
and tends to aia in the dispersion of the rub- .90 
ber. 

In use the sheets which are to be tempora¬ 
rily attached to a backing sheet are coated 
with the cement and pressed in p<^ition and 
may be easily removed and repositioned unt^ 05 
the desired arrangement or effect desired is 
obtained. 

After the temporarily attached sheets have 
been removed from thenacH^ sheet or back¬ 
ground, the cement adhering to the latter: 100 
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may be removed by lightly rubbing "with jhe 
finger or with art gum eraser without leaving 
a stain or in any way damaging the bf^- 
ground even where the most dehcate water 
color or oil paintingis used for the latter pur¬ 
pose. i 

The cement may be put up in air-tight cans 
or bottles, but when the latto is used me glass 
^ould be^ of amber color to guard against 
decomposition'of the rubber , constituent by 
the action of light. 

I claim; 

1. A cement comprising first quality pale 
depolymerized crepe rubber dissolved in sub- 
stamtially 70® Baum4 g^oline, and colophony. 

2. A cement comprising substantialJy 12% 
de^dated crepe rubber, substantially 87A% 
rubber solvent and subkantially .5% colo¬ 
phony. 

3. The process of making cement which 
comprises depolymerizing crude rubber 
through the action of heat and pressure, dis¬ 
solving the so treaty rubber m- an oil dis-' 
tillate, adding colophony and churning the so¬ 
lution to a smooth consistency. 

A The process of cement which 

comprises sobjectang crude rubber to a tem- 
pen&nre of substantially 330 de^ees Fahren¬ 
heit at a pressure of substantiafiy 90 pounds 
per square inch for a period of substantially 


to a smooth consisteniy• 

5. The proc^ of making cement whidi 
comprises subjecting crude rubber to a tem¬ 
perature of suDstantially 330 dem^ Fahren¬ 
heit at a pressure of substentiafiy 90 pounds 
per square inch for a period of substantially 
^ minutes, dissolving the so treated rubb^ 
in 70® BA gasoli ne, adding a relatively small 
amount of resin and churning the solution to 
a smcxith consistency. 

Ih testimony whereof I have signed my 
name to the above specification. 

J. D. HEALY. 
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